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ON FRACTUfiES AND DISLOCATIONS. 



CHAPTBR L 

OKNBKAI. OONSIDKBATIONS ON FBAOTDBBS. 

In speaking of fractures we Iiavo first of all to distingaish 
between those produced by external yilence (tranmatio 
fractures), and those which arise either without any external 
injniji or from snch slight force as wonld not suffice to break 
normal bones (spontaneous fractures) . Spontaneous fractures 
are the result of .a fragility which as a rule is caused by 
tumows (sarcoma^ metastatic carcinoma^ hydatid cysts^ &c.)j 
or by inflammatory disease of the bones (osteomyeUtic 
necrosis^ abscess^ tubercular caries^ syphilis^ rickets^ osteo- 
malacia, &o.)} 

The consideration of spontaneous fractures will be omitted 
from the following work^ which threats only of traumatic 
fractures of healthy bones. These we may divide into com- 
plicated and uncomplicated fractures (i. 6. simple or subcu- 
taneous ones), the complication consisting in a simultaneous 
wound of the skin and soft parts near the point of fracture. 
As a rule the fracture is thus itself exposed to the air, and 
the danger arises from infection from without ; but a smaller 

' Fntcturw of long bon«8 from slight causes may occur in the subjects of 
tabes dorsalts and paraplegia, and may fairly be attributed to atrophy and 
rarefaction of the bones, due to the lesion of the nervous system. In tabes 
dorsalis fractures may occur before the onset of well-marked ataxia. They 
are most common towards the joint ends of the bones, are repaired with 
great difficulty, and if union does result it is attended with the formation 
of excessive callus (see Charcot's works, New Syd. Soc. Trans., and papers by 
Rivington and Hulkein *Med.-Chir. Trans.,' 1893, pp. 171 — 196).— J. H. 
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2 on AFTER I. 

wound of skin and soft parts, not reaching directly to the 
point of fracture, is in the same sense a complication. In 
these cases the antiseptic or aseptic treatment of wounds, 
according to the prevalent rules of surgery, is to be rigorously 
carried out, for then only can we count upon a good result 
in these cases of compound fracture which were formerly so 
dangerous. Apart from these precautions the treatment of 
these fractures is naturally based on the same principles as 
that of the subcutaneous ones, with the object of obtaining 
firm union of the broken bone with the least possible dis- 
placement or deformity. Experience shows that this task 
is much harder in cases of complicated fracture, and that 
sometimes we have to be content with a result which is far 
from perfect. 

According to the degree of separation of the fragments 
at the point of fracture, we speak of a complete and of an 
incomplete form. To the latter belong the fissure fracture^ 
which traverses the bone without altering its external form, 
and the greenstick fracture, which is most commonly seen in 
the bent tibiae of rickety children, although it is also 
observed in other long bones of young adults, and in some 
of the flat ones.^ In complete fractures the line of cleavage 
may have a varying direction, and we distinguish between 
transverse, oblique, longitudinal, and spiral fractures ; if 
small fragments of bone are completely detached at the 
point of fracture, with or without their periosteal covering, 
we speak of a splintered fracture. 

We may have also a multiple fracture of one and the same 
bone (at its upper and lower ends, and its middle), and 
finally simultaneous fractures of several bones (for instance, 
of the parallel bones of forearm and leg), or of bones widely 
separated from each other. It is of some interest to decide 
whether a fracture has occurred from direct or from indirect 
violence, — for instance, if the ulna is broken in parrying a 
severe blow we have a direct fracture ; if a child falls on its 
hand and sustains a fracture of the clavicle or the lower end 
of the humerus the fracture is indirect. Since in the former 

> Asi for instance, in the remarkable depressions of the cmnial vault 
sometimes met with in young children, which ai*e almost invariably ob- 
literated in time. 
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Figs. I a» 5.— TIbui and fibola of tbe left low«r limb of a boj aged 
Ibiiiteeii. wbo wae oaoght between tbe oog-wbeek of a tiureabing 
macbme. Tbe fibula is fhustnied about tbree fingers' breadtb bi^er 
iban tbe tibia; botb bones are so bent at tbe point of firaetore as to 
form a prominent angle forwards, a eonoaTity backwards. Tbe bend- 
ing bas Iwongbt aboat^ in tbe first place, a gap on tbe oonrez side, 
ai^ tbflB prodnoed a topical wedge of bone wbicb is nearij detacbed 
so as to make a complete fraotore ; bat it will be seen tbat tbe wedge 
k not wbolly detacbed, at its lower end in tbe case of tbe tibia, at hs 
iqpper in tbe case of tbe fibola. 

Figs, s a, 5.— Tibia and fibola firom tbe bodj of a young adult in 
wbom, hf means of an osteoclast, a fractnre was eqperimentallj pro- 
dnoed* It will be seen at <mce tbat tbe fracture k a greenstick <me. 
In tbe case of tbe tibia it is a beautiful example of an oblique firac- 
ture. 
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contusion and haemorrhage are present at the site of fracture, 
so the direct form, as a rule, must be held to be a more severe 
lesion than the indirect. 

A point of interest to remember is the prevalence of 
different kinds of fracture at different ages. That the 
middle period of adult life furnishes the largest proportion 
of fractures is easily understood, since these patients are 
mostly engaged in hard work, and subject to accident. 

In order to calculate this proportion correctly we have to 
consider the exact numbers of the population at different 
ages. We then find that fractures are most numerous 
between the ages of thirty and forty years (15*4 per cent.) ; 
further, in old people fractures are more numerous than in 
children ; amongst the latter the minimum frequency is during 
the first ten years. The reason why fractures are so frequent 
in old age is partly the greater fragility of bone due to the 
senile atrophy, or diminution of the organic constituents. 

In early life the presence of the layer of cartilage between 
the diaphysis and the epiphysis plays an important part, and 
wo then meet with not so much true fracture as a traumatic 
separation of the epiphysis (as may occur spontaneously from 
inflammatory processes, particularly from acute osteomyelitis 
and from inherited syphilis). 

In discussing the mechanism of the production of fractures 
we shall have to base our deductions upon the study alike 
of preparations obtained by accident, and of those derived 
from experiments on the dead subject. Most forms of 
fracture can be artificially produced without diflSculty ; and 
with the aid of this experimental evidence and by careful 
study of specimens of fracture, the shape of the fragments, 
&c., one can often deduce the kind of violence that has led 
to it, a point that may be of importance in forensic medicine. 
For example, greenstick fracture (see Plate I) is produced by 
bending a bone beyond the limit of its elasticity. The long 
hollow bones are thus broken in exactly the same way as a 
stick is bent and broken over one's knee. In actual life this 
fracture may arise in several ways, — for instance, by the 
passage of a weight over a bono having a hollow beneath 
it, by a violent strain on a bone which is fixed at one end, 
and by pressure in the longitudinal direction on a bone which 
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bends it^ and if continued breaks it at its weakest and most 
curved point. 

A greenstick fracture can also be produced by means of 
the osteoclast, or by simply bending a weak bone over the 
edge of the table. 







Fig. I. — Different forms of characteristic greenstick fracture. 

a. Oblique fracture. 

b. Ti-ansverse fracture with fissures. 

c. Oblique fracture with detachment of a wedge-shaped 

piece. 

The form of a greenstick fracture is very characteristic and 
easily recognised in specimens, a fact which may be of im- 
portance from a medico-legal point of view. On the convex 
side of the curve there is a fissure, which as a rule is trans- 
formed into a slight gap by the pressure of a wedge of bone. 
The base of this wedge, which may or may not be wholly 
detached from the rest of the bone, is invariably placed on 
the concave J^ide of the bent bone. 

It is obvious, therefore, that by strong bonding or inflec- 
tion we have produced either a fissure or a true fracture 
(with detachment of a piece of bone), and that the fracture 
may bo either transverse or oblique, according to the form 
or direction of the wedge. 

It is possible perhaps to distinguish a variety of fracture 
from cracking or squeezing a long bone, which is produced 
by direct lateral pressure on the end of a bone which is fixed 
above, although no great bending occurs at the point where 
it gives way, e, g. the typical Pott's fracture of the fibula, from 
pressure exerted through the astragalus. 

The torsion fracture (Plate II) is always caused by a 
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TOB8IOV FEAOTUEBS. 



FigB. I a, (.— Tonion fraotnre of the upper half of the shaft of the 
femur txom a woman aged eighty. The fracture arose from a twist ci 
the body when her foot was fixed. The left femur is shown in its 
front aspeet» and a beantiM spiral fracture displayed. 

In fig. I h thiB two fragments are shown side by side (so to speak, 
unfolded firom each other), so that the spiral form, the Tory oblique 
Hue of fraeture, and a longitudinal split in the upper fragment may be 
obsoi f od. 

Figs, a a, h. — ^Artificially produced torsion fracture. The spiral line 
can be well seen, and in fig. ab a rhombic fragment has been lifted 
aside. Two fissures running up the shaft are also shown. 
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ligs. 1 tf, k"- ^Tw|w »tdi ft m o ter e of the upper end of Jlie tibia. 

In fig. t a tiie fbo&t ai^eetie repreeen ted, and in fig. i ft the reiileal 
•eetioii of the bone. Both drairfngs explain thenieelTee» and ahow 
eapeeialij what estreiBe pieeame mnat hare been exerted through the 
oondylea of the Imnor cni to the npper aor&ee of the tibia, the ahalt of 
which ia driven into Uie aeparated Ihigmenta of the eanoelloas joint 
end. 

Fig. aw— A perftct example of the fraotore from tearing, showing the 
lower end of the forearm of a young adnlt.^ Both styloid prooeaeea 
are broken o€ in a jagged Hne. The detachment was prodneed by a 
waeliine aoQident to the hand, a Tiolent dragging force being exerted 
throoi^ the lateralligaoienta. The detachment of the styloid proceea 
of the nlna was incomplete. 

Wig. ^— Tkaic^Qre firom cmshing the wrist end of the radins by 
machinery. The patient, a man aged fifty, slipped whilst attending 
to a steam engine, and had his left arm caught between the cylinders. 
Owing to the ii^jnry to the soft parts a primary amputation was 
re^nirsd. 

^ It is unfortunsle there is no word in Bnglish which oouTeys the 
meaning of the German " Btwfraktur." It olearly expresses what may 
oeeur when a Tiolent stmin it produced on a partienlar part of a hone 
through the ligaments attsohed to it, and when the bone gives wsy rsther 
than the ligament. Examples of it are numerous, e.g. fracture of the 
internal malleolus from forced eyersion of the foot ; fracture of the styloid 
process of the ulna with Colles's fracture of the radius ; and fracture of the 
internal epioondjie of the humems complicating dislocation of the elbow. 
In all these cases the fragment of bone is torn or dragged off by the force 
exerted through the attached ligament. — J. H. 
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twisting or rotatory force, and may arise when either ex- 
tremity of the long bone is fixed. As a rule it is the end of 
the limb that is fixed, and the twisting force is exerted 
through the body, e. g. in a fall forwards when the foot and 
leg are fixed. On the dead subject a spiral fracture can be 
produced when the body is fixed and the limb violently 
twisted, especially if at the same time a sharp blow with a 
hammer is given over the part to be fractured. As a rule 
the bone breaks in a well-marked spiral line, and if the force 
is sufficient this spiral passes completely round the bone. 
Frequently two vertical lines of fracture join this spiral line, 
and in this way a rhombic fragment is more or less com- 
pletely detached ; its formation is characteristic of torsion 
fracture. Although the torsion fractures are always pro- 
duced by indirect violence, yet they are of unfavourable 
prognosis, since the sharp fragments are apt to be displaced, 
10 cause haemorrhage, or even to perforate the skin. 

Fractures from compression or squeezing (Plate III) are 
caused by external violence, which produces a sudden com- 
pression of a bone. This usually happens from the force 
being transmitted through a bone of greater resistance. 

If the pressure is exerted through the shaft of a long bone 
the characteristic impacted fracture is produced at its joint 
end, in which the compact diaphysis is driven into the wider 
and more spongy region of the epiphysis. For examples of 
such compression fractures see Plate XXXIII, fig. 3 (upper 
end of the humerus), Plate LIV (impacted fracture of neck 
of femur into the great trochanter), Plate III, figs, i a and 
I 6, Plate LXIII, figs. 3 a and 3 b (upper end of tibia and 
fractures of the os calcis from a fall on the foot). 

To this category belongs also the detachment by pressure 
of small pieces of the articular borders of the bones. 

Fracture from traction or dragging force is caused by a 
sudden pull exerted through muscles or ligaments, more 
rarely tli rough an external force (e. r/. the bolt or strap of 
some machinery), at the same time that the noiglibouriiig 
joint is forcibly bent or twisted. 

Characteristic examples are found in the case of tlie 
patella and olecranon, fractures of the ankle, of the lower 
end of the radius, &c. 
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Fractures from crushing are illustrated in Plate III, fig. 
3. In such a case a heavy weight may completely crush the 
bone into a number of irregular fragments (Plate IV). In 
fractures due to projectiles it may be noted that if a gun 
laden with shot is fired close to a limb the effect will be 
similar as regards splintering of the bone to that caused by a 
bullet. The modern weapons of warfare produce great 
splintering at distances, for instance, of less than half a mile. 
This effect in the war of 1870 led to the suspicion that the 
French used explosive bullets. The excessive splintering is 
explained either by the theory of hydrostatic pressure work- 
ing through the bone, or more probably by the sudden and 
forcible displacement of small fragments of bone which 
exert their effect far beyond the part impinged upon. At 
very long distances, e, rj, a mile, bullets produce circular 
apertures. 



The Symi'TOms op a Kecent Fracture. 

The most characteristic feature of a fracture lies in the 
solution of continuity of the bone affected. i. Abnormal 
mobility is the most important symptom, which, however, is 
wanting in the incomplete fractures and the fissured and 
impacted ones. For instance, the narrow shaft of a bone is 
driven into the expanded cancellous end, and so fixed that 
the two fragments again form a complete whole. In some 
other cases, such as fracture of the short bones and of the 
ribs, abnormal mobility is not always to be detected. 

2. The presence or absence of crepitus depends chiefly on 
the existence of abnormal mobility. Other causes may lead 
to the absence of crepitus in fracture, as, for example, when 
the fractured ends are so displaced that they cannot be 
rubbed against each other, or when soft parts, such as por- 
tions of muscle or fascia, are interposed. 

3. Another very important symptom of fracture is the 
visible or palpable deformity, which again is absent in fis- 
sured fractures and certain complete fractures in which 
there is no displacement. It is unnecessary to dwell on the 
importance of carefully comparing the bone of the oppo- 



PLATE IV. 

OUX8HOT FRACTURES. 

These fractures were experimentally prodaced by means of the 
modern German army rifle, loaded with the full amount of powder, 
and a bullet of 8 mm. diameter. 

Fig. I. — Fracture of the femur caused by ballet fii*ed from a distance 
of 600 metres. The splintering is seen to be extravagant. The frag- 
ments have been put together again. 

Fig 2. — Fracture of the tibia produced by bullet fired from a dis- 
tance of 50 metres. The central hole and the radiating lines of frac- 
ture are well seen. 

Fig. 3. — Bullet aperture caused by rifle fired at the distance of 1500 
metres. Soft parts, periosteum, and bone in the fresh state were 
cleanly bored through. Some fine fissures are shown. The aperture 
of exit at the back of the humerus was somewhat smaller than that of 
entrance, but was, like it, of circular form. 
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PLATE V. 

DI8PLACSMENT OF FBAOMINT8. 

Figs. I and a are from the same preparation of an onnnited fracture 
of the femar, and show axial rotation, overlapping and lateral diB- 
placement. 
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site side, and nating wlietiier or not there is shortmiing. 
Yarions forms of displacement luare been described, as 
follows : — lateral^ angular, longitudinal, &c. 








ah e d 

Vig, 2. — Diagrammatte repreMntatiim of the various forma of 
dtuplacament. 
a. Lateral. 
h. Axial, 
e. Overlapping of fragtneiita. 

d. Veriioal eeparatloB. 

e. Axial rotation. 

The causes of the deformity are of three kinds : — ist, the 
displacing force at the time of accident ; 2nd, muscular con* 
traction ; and 3rd, the weight of the limb. 

4. Efihision of blood in the adjoining soft parts is usually 
greatest in the case of direct fracture. Here, the crushing 
force and the fracture ittolf both help in producing it; if 
the fracture is close to a joint there is hsdmarthrosis. The 
effusion of blood, if considerable, may render difficult the 
correct diagnosis of the fracture. 

5. Pain in cases of fracture loses somewhat of its signifi- 
cance as a symptom from being purely subjective. In con- 
trasting this pain with that attending a simple contusion, it 
is to be noted that the pain in fracture will be most intense 
at one localised spot, and much more widely felt in the case 
of a contusion. In fact, this symptom is of value only in 
indirect fractures, where the force has been applied at some 
distance from the point of fracture. At the same time, with 
impaction and fracture of bony prominences at the jointK 
ends, marked pain during certain movements of the joint, or 
during the contraction of muscles attached to them, may be 
a symptom of value. 

6. Disturbance of function varies naturally with the kind 
and site of fracture ; thus, for instance, it mav be very slight 
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in some oases. Patients with recent impacted fracture of 
the neck of the femur, or fracture of the fibula alone, may 
be able to walk, and patients with recent fi'acture of the 
ulna may be able to use the arm. 



The Examination op Cases of Fracture. 

I strongly recommend the more frequent use of anaes- 
thetics in suspected cases of fracture, for without their aid it 
is of ten impossible to make a correct diagnosis. Particularly 
difficult and responsible is the examination of patients who 
are unconscious after an accident ; here it must especially be 
remembered that many fractures or that both fractures and 
dislocations maybe present at the same time.* The import- 
ance of exact measurements and comparison with the sound 
side must also be emphasised. In the examination of cases 
where the fracture has occurred at some distance of time, 
and the reason for or degree of incapacity for work has to 
be estimated, the greatest care must be taken in coming to 
a conclusion. As a rule some deformity will be found as 
the cause of persistent loss of function, but we have also to 
think of troublesome oedema, excessive formation of callus, 
persistent mobility (delayed union), stiffness of the adjacent 
joint, injury to a neighbouring nerve-trunk, atrophy of the 

* For exainplo, a man fractured one forearm in a fall. This was well 
treated, but the fact that he had dislocated the humerus on the same side 
was overlooked for six weeks. At the end of this time, after several 
attempts, the bone was reduced, but an axillary aneurism foUowed, which 
was successfully treated by ligature of the subclavian artery (Rushton 
Parker, * Lancet,' April i8th, 1885). 

A young man sustained a compound fracture of the skull which necessi- 
tated trephining. Whilst in the hospital his tempemture continued to be 
raised, and a swelling formed over the left clavicle. This proved to be an 
abscess which had developed around a simple fracture of the clavicle, which 
had been overlooked for a fortnight chiefly on account of the gravity of his 
head injury. 

A man sustained a compound fracture of his right elbow. He was 
treated with success for this in hospital, but complained pei^sistently of 
pain down the arm. At the end of a month this was discovered to be due 
to a dislocation (subcoracoid) in the shoulder above, which was fortunately 
reduced.— J. H. 
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PLATE VL 

Fig. I. — Fractare of the left hnmems. Skiagraph taken from the 
back. 

Fig. a. — Skiagraph of a fracture of both bones of the forearm in a 
joong sabject. 
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Fig. I. — Skiagraph of a fi*actared patella, the two fragments of 
hich ai*e widely displaced. 

Fig. a. — Skiagraph of a fracture of both bones of the forearm in a 
Dung subject, taken from the same case as fig. i. 
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the kidneys. For this reason, in many cases, soon after 
the occurrence of fracture, fatty matter can be detected in the 
patient's urine, together sometimes with albumen and casts. 
In the neighbourhood of the fracture itself the swelling 
due to the blood effusion and a form of inflammatory cedema 
may last several days, but in cases properly treated they are 
already on the decrease at the end of a week. The extra- 
vasation of blood then begins to show by its well-known dis- 
coloration, and the stretching of the skin relaxes. When 
there has been great swelling one often notices bulte con- 
taining serum, which do not interfere in any way with the 
progress of the case provided correct treatment is followed ; 
they indicate, however, the necessity for disinfection of the 
skin and the use of an aseptic dressing. Around the site of 
fracture, as the swelling goes down, a rounded swelling of 
almost cartilaginous hardness will be noticed, which gradu- 
ally shades off into the normal bone. 




Fig. 3. — Formation of callus round a recent fracture of the rib 

without displacement. 

It is a remarkable fact that this process is the rule, — alike 
m new-born children and in extreme old age, under normal 
conditions every fracture unites by bone. 

The formation of this callus is almost entirely due to the 
periosteum, which, owing to its being torn irregularly and 
irritated by small fragments of bone, is stimulated into a 
form of periostitis ossificans. The medulla is not wholly 
passive, but shows a slight tendency to form callus, so that 
where the two ends are but little displaced we may notice, 
ist, a ring ot mortar-like external callus; 2nd, the internal 
or medullary callus ; 3rd, connecting these two a very slights 
intermediate callus developed from the bone itself. Tlvo 
formation of callus is naturally much more copious when tW^^ 
fragments are greatly displaced, and it is least in the case 
fractures of children when the periosteum has been untoi 
In cases of complicated fracture there may be sometir^rx^i 
necrosis of one or both ends of the fragments. A^ -^, 
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lig. I.— Y«rlml teotioii of m Iniiiienia with imitad imekwn. SUgbt 
duplaeenenk The ottUns la modemteiB amonnt, and k now fonnad 
of oompaet bona. The maduUaiy oaaal ia open, aad m caalj nantowad 
bj » ftfw lajara of q^ongy bona. 

Fig. a.— Tartiaal aeetioa of m tibia» with m fraotara united at an 
angle. The fMrmer oompaot dreamllBraQoe of bone haa become mora 
eanedlopayr.a«id the medaOniy cavity ia iatemipted. 

figa. 0(B»l^<^— 49peoimena from a eaae of aevere componnd fractoreof 
the fannr. Owing to aeptic inilammatiott of the wound neoroaia of m 
eomj^lete tiag of bone followed* and ampataiion waa done» amoe there 
appealed to he no probability of nnion. 

fig. 3« Aomm the lower fragment with the main aaqneatnim. 

fig. 36 Aomm the npper fragment in Tcrtioai aection. ao that the 
new perioateal bone and that within the mednHaxy caiitgr are dia- 
plajed. 

Fig. 30 ia the aeqneatmm detached from the npper fragment with 
ita rtalaotite-like prcjectiona. 
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necrosis due to ostDnmyelitia, the dead part in gradnally 
thrown off hy a process of rarefying osteitis, the time re- 
cjuired for thp separation varying from two to six months, 
according to tlio age of tlie patient, &a. Meanwhile new 
bono has been produced from both sides by means of ossify- 
ing jieriostitia so freely that after removal of the soqiiestrnm 
the union of the fracture will be probably quite firm. 

Whereas formerly the production of callus was separated 
into provisional or definitive, we can now only use these 
terms as implying that after the union of a fracture (in the 
ordinary sense of the words), during the ensuing nionthftand 
even years, certain further changes gradually occur which 
alter the anatomical conditions at the Mito of the fracture. 
In other words, the abundant and spongy callus becomes 
more scanty and firmer, gradually taking on the chai-atter 
of compact bone. Absorption takes place of all that part of 
the callus which is not required in the mechanical sense. 
The medullary canal may possibly be restored. These 
gradual changes are illustrated in Plate VTII. 



,. I'at emI'olti'Vi has already been alluded to. Whilst the 
absorption of small quantities of fat is of no importance, that 




nnd in iiinlatfd drnpH, 



-,. . _ fhe liin(t. Preiih prepmiition pveiiore 

ith dodiiini hydrnle. The fnt in sIiovfh within the mpillarit 



^ and . 



I of larger amounts may be very dangerous im... .■...■.. ..v.t... 
I The fat is set free from the medullary cnnal, and also from 
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the damaged adipose tissue round the bone. Thus fat in a 
liquid condition, at the temperature of the body, can be 
taken directly into the torn veins of the bone, and so get 
access into the general circulation, — in part also may be 
absorbed by the lymphatics. It is usually arrested as fat 
emboli in the capillaries of the lungs ; if it passes through 
these it may form emboli in the arteries of the various 
organs, — as, for instance, the central nervous system. The 
treatment consists in stimulating the heart in order to 
favour elimination of the fat through the kidneys. 

2. Thrombosis of veins and subsequent embolism is a rare 
but very dangerous complication after simple fractures. 
Cases have occurred in which during the healing of the 
fracture sudden symptoms of asphyxia have developed and 
caused death. At the post-mortem examination embolism 
of the pulmonary arteries has been found, consecutive to 
venous thrombosis in the neighbourhood of the fracture. 

In other cases which recovered, the diagnosis of embolism 
of the pulmonary arteries could be made fro?n the clinical 
symptoms. 

Thrombosis of the veins in the neighbourhood of a frac- 
ture, often causes oedema of the limb affected. This com- 
plication is most frequently seen in the lower extremity 
(usually within three weeks from the date of fracture), some- 
times in comparatively slight fractures, — as, for instance, in 
a recent case of fractured patella. 

3. ^Vounds of the main blood-vessels are a very rare com- 
plication. They hav^e been most often observed in the case 
of the anterior and posterior tibial arteries ; they may lead to 
profuse ha3morrhagc, to aneurism,^ or to gangrene of the limb. 

4. Damage to nerve-trunks may occur in several ways, of 
which examples are met with especially in the case of the 
musculo-spiral and external popliteal nerves. They may be 
injured directly by the force which produces the fracture, 

1 Perliapa the most remarkable case of this on record is that figured bj 
Sir Clwiries Bell (* Observations on Injuries of the Spine and Thigh-bone,* 
])1. iv, fig. 3). A lad had separated his lower femoral epiphysis, which 
united with the edge of the diaphysis, projecting backw^ards. It was not 
till over twent}' years later that the erosion of the artery by this edge of 
bone led to an aneurism requiring amputation. — J. H. 
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by damage from a disp]aced fragment, and finally by impli- 
DM in the callus. Operative interference in the two 
latter cases has freqnently been followed by sacccss 

5. Delayed formation of callus. Whereas frequently the 

callus forqjs in excess, and occasionally true tumours of 

,IIu9 (osteoiAa, enchondroma) develop, we sometimes observe 

an abnormal retardation of its formation. It is difficult to 

m the cause for this. 





if'ij;. 5 — Mii«i.'ulij.s[jii-al iitrve thiukclieJ wiieie il i-jii tliruugh 
cnlhiH of It itnitcd (I'octui'e oF the humerus. Tlie nevve wad freed 
by cliiiielUiif! nwaj' the bone, end the paral^vBis cured. 

Fig. 6 — Method of pvoduciiiK venimii hjpcrasmia at the seat 
of u fractui*. An eluslii! tourniquet is drawn tielitly over n linen 
bond, and secured bj Siwocet Wells foifeps. The limb h, tnoi'c- 
ovcr, ■» bandaj^d tliat Ihe effect uF the hj[ierLemia is Icivulised to 
the re^jion of the fracture. 



It is of practical importance to note that with lapse of 
3 and appropriate treatment consolidation of the fracture 
is almost always arrived at. 

Amongst the measures to be taken are — (i) generous diet, 
Ac. ; {2) allowing the patient to be up and have the frac- 
Inred limb dependent in suitable splints ; (3) the production 
4 typcraimia at the site of fracture by means of elastic 
tands or bandages above and below (Fig. 6) ; (4) still more 
tetive treatment in the form of rubbing the fractured euds 
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tiOgetlior, and introiluciiig pegs into the fractured enda i 
ordor to produce strongor reaction. 

6. By pse ad arthrosis ia understood a new false joint at t] 
site of fracture. True pseudarthrosis mast imply the fon 




Fig. 7.— Pscudartli 



of the ulna (att.-r 



tion of a joint cavity and capsular membrane. Now-a-days ' 
this complication can uaaally be prevented or cured by 
operation. 

The formation of a pseudarthrosis may depend upon 
{/oneral or kieal causes : uf the fonnorj syphilis and general 




■m:tureof tl.e luimcviiM. Of tlia two 
piids of LliB liime one ia soinewlial ktiubby ; tUc otliei' form!i » 
kind of a cup,_ The iirticulation a BiiiToiinded by a true 
cttpBuls, pre.sBnting a villous surFiicc 

debility are the chief ; of the hitter, for instance, the calhis 
tony be deficient, owing, perhaps, to the fracture having been 
oomniinuted and compound, and much bone having been lost. 
In other cases, even with nonnal formation of callus, a false 
joint may result from interposition of soft parts, or wide 
separation of the fragments. The interposition of the soft, 
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parts, and especially of muscle bands (e. ;;. in the case of 
fractaro of the femur or humerus), in an absolute hJndrauc-e 
to bony UDion. Tho diagiiositt of this cumplicatiou in a 




rf specimen oC a. compleU falie joint. From tlie 
same Hpeciioeii a» Fig. 8, only raftcerated. The lue^lullarj 
cavitj was quite closed at either end. 

recent fracture cau be made occasionally by the marked 
movement of the fragmenta when the implicated mu.scle 
contracts, or perhaps better by the absence of crepitus. In 
such cases euergotio attempts to dislodge the interposed 
muscle, &c., if necessary by operative interference, are i-trongly 
to be recommended. Marked over-riding of the fragments 
is especially seen in the case of the hnmerus and femur; and 
here, although much callus be formed, no real union may 
be present. It ia hardly necessary to point out that imper- 
fect immobilisation is here of considerable importance. 

In the treatment of pseud arthrosis operative removal of 
the interposed tissues, resection of the ends of ihe fragments, 
and suture by silver wire may lead to a cure. Transplanta- 
tion of bone may also be useful. 

7. Snppuration at the site of a simple fracture (t. e. in the 
surrounding extravasation of blood) may occur without the 
smallest wound of the skin, or without the presence of any 
point of infection (furuncle, &c.). 

8. Delirinm tremens is a serious complication of fractures 
in alcoholic subjects, and should it occur it miiy be necessary 
t>i fiv the fracture in plaster of Paris strengthened with steel 
hands. Tho patient, who is rendered by his delirium uncon- 
scious of pain, should be carefully watched lest he get out 
of bed, aud narcotics should be used with great care. As a 
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Fig. 10. — Old pseudai-throsis in the left forearm resulting from 
severe fi-acture and loss of bone in earlj life. 

The patient, a man aged forty-four, broke, when he was a child 
of eight, his left forearm in several places as the result of a fall. 
Pieces of bone came awa}', and it was only after nine months' treat- 
ment that healing resulted, though the arm remained almost useless. 
• At the present time there is ankylosis in the left elbow, and the 
fingera are fixed in a flexed position. The left forearm is 1 1 cm. 
(4i inches) shorter than the right. There is a false joint at the 
juncti<m of middle and lower thii*ds. In the peripheral part the 
ulna is wholly wanting, the I'adius alone remaining. If not 
supported it falls with the hand in a helpless manner. The 
patient uses a kind of splint devised by himself, and manages 
then to move the thumb slightly towards the ankylosed fingere. 
I)e])ressed scars are present at the site of fracture and at the elbow. 
Probably the fracture was compound from the firet, wide-spread 
suppuration followed, and the lower end of the ulna had to be 
removed. Tiie joints of the hand and the tendon sheaths have all 
stifF»'ned. 

prophylactic inoasiiro the alcohol to which the patient is 
accustomed .should not be wholly left off, and care taken that 
he does not pass a sleepless night. ^ 

' As soon as the symptoms which foreshadow an attack of delirium 
tremens (tremor of hands or tongue, increased pulse.i*ate, restlessness, 
purposeless movement of the hands, air of suspicion, or commencing delu- 
sions) arc observed, prompt measures should be taken to avert the attack. 
If the patient is not already taking beer or stout he should be given a 
moderate quantity, together with a sedative such as bromide of potassium 
grs. XX to gi's. XXX, and chloral hydrate grs. x to grs. xv, every four houi-s. 
In addition he should be induced to drink fluids, such as water, fi'eely. If 
the bromide is alone relied on it may be given in still larger doses. — J. H. 
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Phoonobis of Fbactubks. 

Prognosis of simple fmctures is very favourable except in 
very old or feeble paiients, and unless the complications 
mentioned above supervene. With fracture of the lower 
limbfl in old people a 'onsiderable proportion die of hypostatic 
pneumonia. As to the effect upon the usefulness for work 
of certain special fractures, we have only lately obtained 
nnmerical information. It was, of courre, known that con- 
solidation followed sooner in healthy individiialu, after 
thorough overcoming of the displacement. One knew also 
that the prognosis was more unfavourable in the case of spiral 
fractures (on account of extensive damage to the medullarj- 
cavity), and of direct fractures on account of simultaneous 
damage to the soft parts. It was also known that loug-eon- 
tinued rest of an extremity led to atrophy of the muscles and 
to stiffness, with other changes in the immobilised joints, but 
tnore exact knowledge has only lately been obtained on the 
mbject. 

A patient with a fracture may be said to be cured only 
when ho is ngain able to work ; fractures cause only too 
oft^u persistent incapacity for work. Out of 121 cases of 
fracture of the shaft of the femur, 34 per cent, were com- 
pletely cured in this sense, whilst 66 per cent, remained per- 
manently damaged. The average duration of time before a 
• was obtained was 13^ months. Out of 19 cases of frac- 
tured neck of femur 12 per cent, died, 12 percent, were cured, 
and 76 per cent, sustained permanent damage. Out of ]48 
cases of fiacture of the log bones, 78 per cent, were com- 
pletely cured ; out of 30 cases of fracture of the humerus, 
72 per cent. ; out of 67 cases of fi'acture of the forearm, 87 
per cent, were cured. The causes of these unfavourable 
results and of the long period of time required for the treat- 
it are to be sought in the following ; displacement of the 
'fragments, stiffness of the netglibouring joints, sometimes 
liypertrophy of the callus, delayed union, pressure on ner^-es, 
■persistent pain, and cedemu of the limb, These facts 
emphasise the teaching that the details of treatment are nll- 
jnportaat in the ultimate result. Xot only in the case of 
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compound fractures, but also in thftt of simple on 
of tlie patient rests in the hands of tht- i^urgeon. 



oiHeil, Ml being i 



mpnrtaiiice of obt^tiniug exact redtQ 
Kt ruiliiiicntarjf to require ti 



There is real danger in applying plaster-of-l'aris band) 
around a limb recently fractured, and many disasters 1 
occurred from disregarding this rule. The swelling of I 
tissues under the plaster, and the contraction of the 1 
may lead to complete aneeraiii of the muscles, and I 
permanent shortening and atrophy (see Fig. 1 2) ; 
gangrene of the limb from complete stoppage of the arte 
How (sec I'ig. I 1), In the former case, whilst the rospooM 



[to direct galvanic stimulus of the i 
completely lost, that of the nerve-tmnks 
intact. 
In the treatment of fractures by splints, those made of 
bent metal and the moulded pi as tor -of -Paris ones are 
strongly to be recommended. 
In the use of all forms of apparatus, it must never be for- 
gotten that pressure is not to be applied dil^ctly over the 




Its Wimnns tk. I 

istei'-oE-Piti is Imndage, whicli was ^h 
I- the itd-'idetit, and onl; removed twenty- ^^^ 
,.8 Inter, in spite cif the toes Imving been at tint purple, ^^M 
then black, and the part extremelj painful. At tbc end of fonr- ^^M 
teen montlia the gungreroiis end bad not yet Bcparntpd. ^H 

J more or lesa 
1 may be retained 



CHAtTKB r. 




r-uf-Puris KiilintH. the ed(;(« of irtiich are 
trimmed vitli fltiuking-piiiHter. 

fractiirp, since this method of attempting to reduce a dis- 
placement is iiii-atiafactory and dangcrciiia. Treatment by 

weiylit extennioii is not only iisoful in the case of fractures 




Fig. 17.— A[iplit'iition nf plastHrof.Pniia splints to the leg 
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of the fomiir, but also in some examples of fracture of the 
humerus. For tliist purpose a combination of India rubber 

bands and strappinf^ is often of uw (see Fif^, t8). 



Certain methods of treatment of particular fracturt 
adapted for use in specially skilled hands, but not i: 



OBNEItAL OoNSIDKKATIONS UN MUOTURES. 

opinion for general practice. It cannot be doubted that the 
open mt'thod of snture of a fractured patella gives remark- 
able results in the hands of skilled surgeons; and again, for 
example, the treatment of CoHes's fi-acture without the uso of 
splints at alt.' 

When the opportunity is afforded by the readjustment 
of splints, massage and passive raoveinent should be em- 
ployed to the imprisoned joints, and after the fracture has 
united they are both of importance, together with warm baths 
and careful bandaging and the use of mechanical apparatus. 
We have to specially notice the treatment of fractures into 
the joints, involving extravasation of blood into the latter. 
The problem to be solved includes securing firm union of 
tlio fracture with a moveable joint; in such cases frequent 
change of dressings every two to three days during the first 
fortnight, and after that daily, is to be recommended. 

In order to obtain absorption of the blood, if aspiration is 
Dot employed, careful bandaging over the joint and massage 
and passive movement on the occasion of eaeh change of 
dressing, the fixation of the limb in different positions, and 
the early use of active movement and mechanical apparatus, 
are to be recommended. The carrying out of such treat- 
ment iuvolves great patience on the part of the surgeon, but 
it is extremely satisfactory in such a case to obtain good 
movement of the joint after the fracture is united,^ 

A few words must be said about badly united fractures. 
In spite of every care, it may befall any surgeon to be dis- 
appointed with the results of his treatment, and the stupidity 

' To diipense with splintu am! to emplciy maimiige fvom uii early duto in 
nBM uC varintui fractaret, Bni:li us lliose of tlie fibiiln. i» an H|>pAi'cntty novel 
tagK^alion, nhic-li Lucor C'hauipionnibre and others Imve brought forwurJ. 
But the practice hoa been in vogue aniong«t the HottentoU and otiier 
African races for very long ae the routine nietbod of treating frocturea. 

' In the case of a fracture through a joint (e. g. the elbow or knee) the 
best plan ia to fix Ihe fragmenta in as good position as posnilile, and kce|> 
them Kt rest untij sufijeient time has elapsed (or union to take place, and 
then for the firKi tiran to employ pn^nive motion. H the latter i* carried 
pnt at frequent tnlervaU iluring the first fortnight, as HUggMteil uhove, tlie 
proceaa will he very painful, and may lead to non-union or to excessive 
CklliH, In these caies pauive motion begun too rarly aiiuply defeatj ita 
obJMt.— J, H. 
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or cari-k'ssness of some patients may account for some cases 
of fracture unitoil \vith deformity which coino to us for 
further truatraeiit. In these cases it is best without further 
loss of time to re-fr»eture the bone, either by means of an 
osteoclast or an osteotome, anil to obtain better position by 
manual pressure, weight extension, Ac. 




iff. lo.^liitru-i^uiHulur fmoUire of 
the nctk of till- fpniiir, iBsulting 
ill iioti-uiiioti. S|>«ciuieii seen fmio 
behind . 
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On Dislocations, 

(The gieHtur p.irt uf tliis section hae iieeu omii 
Ullly iiidimentitij.) 

After reduction of a dislocation and appropriate fixation 
of the part the extravasation and slight synovitis due to the 
injury disappear in from eight to fourteen days. As soon as 
possible, even before this time has elapsed, massage and 
passive motion should be begun, to be abandoned for a time 
if pain and signs of intiammation of the joint come on, 
Aft«r three weeks have elapsed it is usuaily safe to allow 
active motion.' 

' It is ilcaii'ublu tu t!Xei'i:iiie mucli cauliuii with regatd to ulluwiii); active 
iikution from the feur tif s re-dislucatiuD. This liolds true part iuul art j of 



Qimauf M- yvnas^c Jits *iu'*'lT. ja»L *■«»#«. tulsv vm^ A5t<c 'i* ?ih£^itfCx'a ^ 

f-rjoffnr* in. h 'ik-w cm w^aen- Via ne^viifinuSfa 3a£ *Htir«crw^ A3 jwtrt ti"w 
xbritfti» itflfc "Lin- frK A«iio<a3^ Hefcrr ^L&azkfv^ m>Mnf v^Ciiimec i>i li«f 
iiWrxfrif . -viii- 'irnJt ht^ea. 49«(caaIlT vrftme^ <^ i^k- risk frv^c A>cto;iirT:f 13^ 

ikZkiL end irgiTB 

IM* trot ^3sUri2>cBi4ieiraz is 3i£u»fx AShi <aHr ^:ji^x^ 3^ 
JLhiiiQC^ fyngTMii «€ tW cfcpkriief u> a o»ct5£i<-rAi^V <^xt<n:t tA!k«» iW 
jiiArr ia Yvnr «i9^t lEfv «{ true iSBsmkaSsoc tl*e-T«^ ca£s«?4 K^ l^ $«ii^ Uftl 
aml4 tiaft cvBSZBe caws o£ t^ lAtter bkat oicv^r ^rea as t<n^. 

It va» f^rsmiT sBR«et<eil ihMl asKSft^iUA <i'«^«VA:kc of iht' h.\v^ m-^s^ ^-s/e- 

wvmmetrkaJL Dvrise mrtsntiMi tbe Arar3 of ib.^ inf^l atv n:QoK inore 
llkeJT t4» l« dmsBA^^vi fltAB ihe lover lim^ and ca5«p$ of f j^ak'^itinp of tW 
daricle. diffl<wtttM« of tbe kcaierBs. Aad frActaiv of the oAtter K^ne axv- r%v| 
vttj iafre^pent hum xh» cAa«e. Sepantion of iht iipp<^r ei^phrs^-wS dunn^r 
liboar BAT aIso ocn&r. If orerloakevi. aihI not ci^rrectlv treAted. the^a^ 
injixTMS mAT prodaoe the moftt $enons results on the Arm Affected, ax^I sI iV 
taj «a«f io ow^eriook fkem in ffommy/ai imfamis. 

CAie> of true trAamAtie dislocmtlon in vonn? children Affecting A^m^^j^t »nv 
one of the chief j«.»int» in the bodv conid readilv W AildiKVti. Thus Pow- 
drell re;ortA a ca^e of thrroid di^docation of the hip ixvurrin:; in An infAnt 
a^ed six montbx. And mbditj rvdaced bv oiAniputAtion. 

Bt fAT the commonest true dislocation in Touni; children is the subluxA* 
tioD of the radial head, which, unlike aU other dislocations, is Ci>nfined to 
cliiliJren und<»r five jeAr>« of age. — J. H. 



CHAPTER II. 

FUACTUItKS OP THE CRANIUM, SI'INK, ETC. 

In considering the subject of fractures of the skull, both 
vault and base, it is of interest to note the elasticity of the 
bone, for it is only after a force has exceeded the limits of 
this elasticity that a fracture can take place. It is well 
known that the inner table is usually more widely splintered 
than the outer one, and an attempt has been made to explain 
this by a greater fragility of the inner table. It is now 
known that the fact is to be explained by simple mechanical 
considerations, and that when the force acts from within 
(p. g, by a bullet passing through the skull), the outer table 
in its turn will hv, more widely fractured than the inner one. 
The blow causes a l)onding inwards of the table first com- 
pressed, w^liich bending leads to a dissemination of the force 





h 

Fij?. 21. — The so.i;nitMit of the skull A B lias been struck at the 
points a h. 0\\\\\^ to its elasticity it has taken the form A* B\ 
Hence the particles of bone at a h have been squeezed together, 
whilst the corresponding portion of internal table at c d has 
been stretched and the particles torn asunder. The result will 
be understood from comparing the quadrilateral ah c d m the 
two figures. 

and wide-spread splintering. Plate IX and Fig. 21 explain the 
preceding statement. 



PLATE IX. 

FBACTITBBB OF THE VAULT OF THB SKULL. 

Fig. I. — ^Ballet perforations made from without and from within, as 
indicated by the arrows. It will be seen that the aperture of entrance 
is circular and much smaller than the aperture of exit, which latter is 
irregular in shape. 

Fig. 3. — ^Fracture produced by a bullet fired with so little force 
as not to perforate the skull. It will be seen that the outer table 
is merely slightly depressed, but that the inner table is widely 
splintered. 

Figs. 3 a, 6, c. — An old depressed fracture of the skull. Here again 
it will be noted that the inner table is the most widely broken. 



PLATE X. 

BULLBT FBACTUBES OF THK SKULL. 

I and 2 show the front and back aspect of a skull traversed by 
; fired from an ordinary German infantry rifle at a distance of 
is. The apertnre of entrance is much smaUer and more regular 
at of exit. There are wide-spread radiating lines of fracture 
both. 



PLATE XI. 

These figures are somewhat diagrammatic, being founded on a museum 
specimen, and on a patient who recovered from the accident. In the 
latter case he had been struck by a brick on the left temporal region 
and the yertex of the head, sustaining a fracture complicated by de- 
pression of the bone, and a gap which gaped widely, together with 
effusion of blood between the dura mater and the bone, from rupture 
of the middle meningeal arteiy. The blood-clot is well shown in 
Bg. I a. 

Fig. I b shows the fracture running up along the coronal suture, but 
ending as a fissure which bends off into the parietal bone. 
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It will be anderstood that it is possible to produce an 
isolated fissure of the internal table by means of some blunt 
instrument, Ac, without any fracture of the outer table, 
and the converse statement may even hold true with regard 
to the outer table. On the other hand, if the force be 
exerted by a sharp instrument the outer table alone may be 
depressed or fractnred ; this has been repeatedly observed 
in the case of sabre wounds and the like. 

More common than the fractures of the internal table 
alone are those in which the outer table sustains some slight 
lesion (fissure or groove) whilst the inner table is widely 
splintered, and the splinters project inwards towards tho 
cavity of the skull, like the rafters of a roof. Sometimes a 
breach of continuitv in the vault of the skull occurs in the 
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Fi^. 31. — Kip«rim«nfal bnllet perfuratioit from witliin u( vuult of 
the skull. It will be seen that the piece of bone driven outwordB 
hoH lomewhat the shape of a mughroom when looked at from the 
dide, wliilut viewed from fthovc it han the appearance of a rowlte. 
I have sevenl timeB observed Ibis appearance. 

line of a natural suture,' llie Ireahiieiit of depressed frac- 
ture of the skull with wound of the soft parts involves caix^ful 
disinfection of the latter, which will be best done by cutting 

' The rennw «tHii»M in rel-ili-yn to fracture of the skull.— Bulh the 
lateral and snperior lon^'itudinal niniises maj f^ire viae to very neiiuiis 
iisniimliase from mptiire duo to fia<-ture, or from a wmind dilrin^- tht' 
ii|-;ralion of t.rephininff. It i« quili; impossible to stiiji the Meedinj; by 
lil.Mlure, and the only treatment ti.nsisls in pln^Kinn with antiseptic jfiiiiw 
and direct pressure. Improbable tliuu^b it maj seem, it is yet ]io!iiiililc fi>v 
a man to recover after having one lateral Rinus freely o]>ened by a nabre 
wound on the field of battle (see Specimen S6S, Museum liojal Cu11e;,'e of 
Surgeons). — iT. H, 
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away the damaged and infected edges of the scalp wound 
with scalpel and scissors : after this the depression must be 
elevated ; this usujilly implies trephining at the edge of the 
fracture. It is important to remove all sharp fragments of 
bone, especially since septic particles from outside {e. g. hairs) 
are often driven in between them. This fact I have re- 
peatedly observed in the macerated preparations at Leipzig 
and Munich, and it will be understood that the force at the 
time of the accident may wedge these hairs firmly between 
the fragments, and thus lead to meningitis by septic in- 
fection. 

If the fracture is subcutaneous the indications for opera- 
tion are much less clear. We know now, contrary to what 
was lately taught, that a depression producing a considerable 
diminution in the capacity of the skull may have little or no 
bad effect on the brain ; nevertheless such a depression may 
later on exceptionally lead to such symptoms as Jacksonian 
epilepsy, for which an operation may become necessary.* 

* Hernia cerebri. — Hernia cerebri is a most important complication of 
compound fractures of tlie skull, but one which has of late become much 
rarer owinjij to surgical operations being mvire frequent on depressed frac- 
tures, and to aseptic precauti<ms (see an important review of the subject by 
Lawford Knaggs, * Med.-Chir. Trans.,' 1897, pp. 249 — 302, with abstracts 
of over a hundred cases ; three fourths of these were due to compound 
fracture). The following deductions may be drawn : 

1. Hernia cerebri always means inflammatory softening of the bmin to a 
varying depth, but by no means always implies an abscess within the skull. 

2. Its chief dangers lie in the development of cerebral abscess and of 
general meningitis, the hitter often the result of injudicious surgical inter- 
ference. 

3. The symptoms due to cerebral abscess (coma, paraU'sis, &c.) may be 
of extremely rapid onset, and cause death in a few horn's. Prompt evacua- 
tion by trocar or tenotome and drainage is demanded. 

4. The prognosis of recovery in cases of hernia cerebri treated by asepsis, 
but otherwise left to nature, is })robably 50 per cent. 

5. In its treatment pressure is useless and dangerous, and apart from 
the use of antiseptics other surgical treatment is hardly ever required 
unless an abscess requires evacuation. 

6. In all operations on compound fractures of the skull, &c., the surgeon 
should endeavour by strict asepsis, the suture of divided dura mater, and the 
replacement of viable fragments of bone from which all sharp angles have 
been cut off, to prevent the later development of hernia cerebri. — J. H. 



PLATB XTT, 

▼Amicus FSACTUXS8 OF THB TAOUT Ajn> BASX OF THK SKUUs. 

Fig. I. — ^Yaiill» with a fianm trKrenbig the frontsl bone^ and a 
■tartiiig of the sntiire be t fr e a n the tempoial and parietal heme. 

Fig. a. — ^Fracture of the base of the aknll froai pfeetnrc againet the 
■pine due to a fidl on the head. The teetare la all loand the foraaMU 
magniim* and aome pieoea of bone have been loot in aiaeeration. 

lig. 3. — AntenKpoetflcior ■ection tiaoagh the baae at the level of 
the tempoio-BuydOaiy joiai (aonaal). The drawing show* the rda- 
tioiia hetween the eoa^le of the jaw and the thin portion of bone 
ahoreii. 
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when a patient falls on his feet or in a sitting posture ; the 
fractures then radiate from the foramen magnum^ and are 
very characteristic in appearance. They can be produced 
by experiment on the dead body. In a similar manner to 
the action of the vertebrae, the bones of the face may be driven 
inwards so as to produce fracture of the base (see Plate XIII), 
On Plate XII, fig. 3, it is seen that just above the condyle 
of the jaw the bone is very thin, and occasionally it is frac- 
tured by the jaw being driven upwards ; but this is rare on 
account of the jaw itself usually breaking, and of the bone 
immediately round this thin spot being so strong as to protect 
it. Fourth, in very rare cases a fracture of the base is pro- 
duced by extreme compression of the skull. The fracture 
then will be either longitudinal or transverse to the long axis 
of the skull according to the direction of the compressing 
force. In such cases the lines of fracture are not always the 
same, but taken as a whole are fairly characteristic (see 
Plate XIV). Isolated fractures of the orbital roof, and more 
rarely of other parts of the base, cannot readily be explained ; 
but the influence of hydrostatic pressure may be invoked, and 
it is not to be wondered at that when severe pressure is exerted 
on the whole skull the thinnest part of it may crack. 

Tliv ^'fymptoms 0/ a fractun' of the ba^e naturally vary ac- 
cording to the extent and position of the fracture. Of 
importance in diagnosis are the following : 

I. First, lueniorrhage. When it occurs under the skin 
it is of no diagnostic importance unless the injury was 
inflicted at some distance from the site of the haemorrhage. 
In the case of fractures of the anterior fossa of the cranium 
extravasation into the orbit is of some importance, since 
nearly all such fractures are attended with more or less 
bleeding into the fatty tissue of the orbit, and this extrava- 
sation after a certain time extends into the lids and con- 
junctiva. It is of especial assistance towards a diagnosis 
when there is no injury in the region of the forehead. Pro- 
trusion of the eye due to the extravasation is very rare, as 
also is a hcTmatoma under the mucous membrane of the nose ; 
more common is epistaxis, which may readily lead to haema' 

temesis. 

In the case of fractures of the • ii.nd temporal 
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PLATE Xin. 

FBACTUBE OF THE BASE OF THE SKULL FBOM IKJUBY OF THB 

KASAL BEOION. 

The preparations were obtained from the body of a man aged twenty- 
eight, who was admitted into the Leipzig Hospital with the diagnosis 
of fractare of the nose, and who died of meningitis. 

Fig. I shows impaction of the nasal and part of the ethmoid hone, 
which project into the interior of the cranium. 

In fig. 2 the same is indicated from the front, and the complicated 
nature of the fractare shown. 
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PLATE XIV. 



nLcrmm or tHC BAta or thx skuix. 



Fig. I. — Fracture of the base from antero-poeterior preaanre. The 
patient, a man aged thirty-five, anatained a fall of ten feet on hia head* 
At the antopaj thia firactare, paaaing through the foramen magnom, 
waa found. (From Hutehinaon'a ' Illnatrationa of Glinioal Surgery/ 
▼oL i, pL xxz.) 

Fig. a. — Tnmarerae f ra ctur e of the haae of the aknll produced 
experimentally on the dead aniject by forcible preaaure exerted acroaa 
the aknlL The reault ia preciady aoalogotta to that ahown in fig. i. 
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bone^ bleeding from the ear is often observed^ ftnd naturally 
a fracture of the base to cause such bleeding must rupture 
the membrana tympani. In the diagnosis we have to re- 
member the possibility of entrance of blood into the ear from 
outside^ rupture of the membrana tympani, or a fracture of 
the anterior or posterior wall of the bony meatus without 
implication of the cranial ba»^e. In the case of fractures of 
the posterior fossa, an extravasation around the mastoid pro- 
cess appearing some days after the accident is of some 
diagnostic importance. 

2. Escape of brain matter is met with but seldom, and 
only in the worst cases of fracture. Of course, when it does 
occur, it is a sure sign of fractured skull with simultaneous 
rupture of the dura mater and crushing of the brain. The 
escape of cerebral matter from the ear is, perhaps, more 
frequently met with than elsewhere, though much more often 
it is the cerebro-spinal fluid which exude^. This occurs after 
the cessation of haemorrhage from the ear (i. e, within twenty- 
four hours after the injury). A considerable amount of fluid 
usually escapes, and one can collect it drop by drop in a 
test-tube. The fluid is clear (when free from blood), of 
alkaline reaction, precipitates but little on boiling ; it con- 
tains hardly any albumen, but some sugar and a great deal 
of sodium chloride. Such an escape of serous fluid is a 
sure sign of f lacture of the base and rupture of the mem- 
branes, but is a much rarer symptom than haemorrhage from 
the ear. 

3. Lesions of the nerves passing through the base of the* 
skull. If this symptom is observed directly or soon after the 
accident, one suspects a tear or crush of the nerve involved 
within its bony canal, if the paralysis of one or more 
cranial nerves c«»nies on later, it may be the result of an in- 
flammation spreading fiom the outer 8ui*facc of the skull, 
which may lead to fatal basal meningitis.^ The nerves most 

' Pn)fps8or Helferich, in the oriijfinal, makes this stateinent even stronger, 
if. that such paralysis of deferred onset i« always the result. However, we 
we sometimes facial paralysis cominj^ on a week or more after a fractured base, 
and ultimately clearing up more or less completely, without any evidence of 
its being due to meningitis. In one such case in which the patient died a few 
wetks after the accident (though not from meningitis) the nerve was found 
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frequently injured in fractured base are the facial and the 
auditoiy, a fact easily explained by their course through the 
petrous bone, and the frequency of fractures in this region. 
Kohler observed in 48 cases of fracture of the base that facial 
paralysis was present 22 times, and paralysis of the sixth nerve 
only twice. Battle recorded, out of 168 cases of fractured base, 
tearing of the olfactory nerve in 2 cases, paralysis of the sixth 
nerve 5 cases, paralysis of the facial nerve 1 5 cases, paralysis 
of the auditory nerve 14 cases, blindness from extravasation 
of blood in the optic nerve sheath 8 cases. ^ 



The Coursk and Prognosis op Fkactuwes of thk Base. 

Whilst it was formerly believed that fractures of the base 
were invariably fatal lesions, we know now through clinical 
and post-mortem observation that these fractures may be 
recovered from if they have not been complicated by too 
severe crushing of the brain, or intra- cranial hasmorrhage. 
Evidence of damage to the brain is seldom wanting in cases 
of fractured base, the slightest form thereof being due to 
a shaking of the brain (commotio cerebri), a condition indi- 
cated by loss of consciousness, vomiting, and disturbance of 
the hearths action (usually slowing of the pulse). The sym- 

to be inflamed within the aqueduct of Fallopiusas it bent downwards. (Orig. 
obs.) — J. H. 

^ Optic neuritis after fracture of the sJculL — Tliis symptom, though not 
common, is of much interest. When it develops several dajs have 
always elapsed from the date of injury. It may occur (i) with septic 
menin<j;itis from fractured base, &c. ; (2) with abscess of the bmin following 
compound fracture of the vault; (3) with laceration of the brain accom- 
panying fracture of the base ; and (4) following concussion without evidence 
of fracture. 

Many times optic neuritis has been observed in cases of injury to the 
head which have perfectly recovered. In some of these probably there i« 
a mild form of inflammation at tiie base of the bmin spreading to the 
sheath of the optic nerves (Edmunds and Lawford, * Trans. Ophth. See.,* 
vol. ii, p. 208 ; ibid., vol. v ; and Battle, * Brit. Med. Journ ,' July, 1890). 

Optic neuritis after injury to the head may be unaccompanied by any 
defect of sight that is noticed by the patient ; on the other hand, blindness 
of one or both eyes may result from laceration of the optic nerve or htemor- 
rhage into its sheath due to fractured base — J. H. 



PLATE XV. 

FBAGTUBS OF THE SKULL WITH RUPTURE OF THE MIDDLE 

MENINGEAL ABTBBY. 

Fig. I.— From a workman aged twenty, who fell from the fourth 
story of a house. On admission into the hospital there was an ex- 
travasation of blood in the left tempoi*al region, a perceptible fracture 
of the squamous portion of the left tempoi*al bone, followed by escape 
of cerebro-spinal fluid from the left ear and paralysis of the left side of 
the face, and of both arm and leg on the right side. Death resulted 
from tetanus due to infection of a contused wound in the thigh. The 
drawing shows the position of an extravasation of blood from the 
posterior branch of the middle meningeal artery, together with the 
bifurcation of this artery, the line of fracture, &c. 

Fig. a. — Horizontal section through the skull with the contained 
brain. There is a large extravasation of blood from the middle menin- 
geal artery, between the brain and the dura mater. This has been 
caused by a fracture through the temporal bone; the brain is com- 
pressed and displaced inwards. (From Hutchinson's * Illustrations of 
Clinical Surgery,' vol. ii, pi. liv.) 
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ptoms soon clear off^ and in any case, if the unconsciousness 
lasts more than a few honrs^ or at most one to one aud a half 
days, a more severe lesion of the brain is to be suspected. 
Sometimes the patient is found to have lost all recollection 
of the events immediately preceding the accident. 

Uncomplicated cases of shaking of the brain are less 
common than used to be supposed. Shaking of the brain 
from side to side within the skull is unlikely to occur ; and 
much more probable^ as a result of severe force acting on the 
skull, is a general squeezing of the whole brain, especially 
when one recollects the elasticity of the skull. Where this 
squeezing force is applied there dre probably actual contu- 
sions and extravasation of blood in the cortex, followed per- 
haps by well- marked softening. These definite anatomical 
changes may also be present at the opposite part of the brain 
to the seat of injury. 

According to the importance of the cortical area affected, 
characteristic nervous symptoms from damage of certain 
centres may be present. If there is crushing of the brain, 
and intra-dural hsDmorrhage in the region of the anterior and 
middle fossae of the skull, great elevation of temperature (not 
due to meningitis) may be expected. 

We have now to note compression of the brain. It has 
been thoroughly made out from clinical observation and ex- 
periments that a relatively large part of the skull must be 
driven in, in order to produce the symptoms of compression 
of the brain. The most typical cases of the latter are due to 
rupture of the middle meningeal artery, followed by extrava- 
sation of blood between the dura mater and the bone, which de- 
presses the surface of the brain as shown in Plate XV, fig. 2.^ 

^ Haemorrliage from the middle meningeal artery in most cases pnalies 
tlie dura mater inwards opposite the temporo-sphenoidal lohe in the middle 
fossa of the skull. It reaches inwards as far as the large foramina for the 
branches of the fifth nerve, hut never extends across the middle line It is, 
liowever, possible for an extra-dural haemorrhage to be present on both sides 
on the same patient, owing to a rupture of both meningeal arteries. There 
is a specimen illustrating this in the London Hospital Museum. In this 
r-ase the surgeon trephined on both sides, and secured the bleeding vessels by 
ligatures passed through the dura mater. There is no doubt that the 
violent compression of the skull when the fracture occura may force the 
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In typical cases of this kind the early symptoms of concussion 
clear off, the patient recovers consciousness, and seems to be 
on the high road to recovery, when fresh symptoms super- 
vene ; at first those of cerebral irritation, and later th«»se of 
paralysis, followed by renewed unconsciousness, slowing of 
the pulse, and finally deep coma. In such cases trephining 
over the site of extravasation, and if necessary ligature of the 
torn meningeal artery, can alone save the' patient.^ 

For the preceding reasons (without considering their rarer 
complications) fractures of the base are attended with a high 
mortality ; those of the middle fossa are by far the most 
frequent, but cases of fracture through the posterior fossa 
are on the whole the most fatal. 

dura mater awmr from the bone, and than favour meningeal hsraorrhage. 
In fact, bv this means a fatal raptare of the meningeal artery may be 
pmdnced without a fracture of any part of the ukull. Thi* happened in 
the case of a young girl on whom I operated by trephining and aubeM*quent 
ligature of the external carotid artery («ee 'Med. Press and Cinrular,' 
Dec. 15th, 1895). 

If the fracture is chiefly of the npper part of the sknlU a meningeal 
branch may be torn, and blood poured oat towards the vertex, i. e. wholly 
above the level of the ear. These cases are of particnlar interest since the 
usual symjitoms may be considevably modified, and. farther, it may be 
necessary to trephine at a point higher and more posterior to the one usually 
reci>mniendevl. — J. 11. 

* The symptoms due to hjemorrhage on the sarface of the brain may be 
iileutical with tht^se fn>m roptore of a meningeal artery. Hence if tre- 
phininjT has been dv>ne :n a case of ocn&preMoo following frat-tnre whirh ist 
su|>jv>s<vl to he line :.^ rcp:ure of this artery, an J yet no blood is found 
outside the dv.m waler. t"e snrgeoo w jurtified in irx-i^'iig the latter, and he 
may suoveil in leitinc <*^l au extra vasstioo in tl-^e «iii«rat.-hnoid spaces. 
AUhousjli Tiie pi\>2rni>-:* :> Dece«;arily venr had, ow-.t^^: 10 the fact that the 
hhxvl IS usu."»r.y s:^rt^Al rot over a larce arva slt.! u^^rds the base, and 
Uv^^use of tlo ^v^vvr.'Ti&r. rir.ir iTij'nrv to tbe rra:!:. ii'.»w and then the 
jvUiiMit's life w^ .;'.; ^^ Sirei rr mrpi:.:tiiTi^- Ii ^ :-.»teworthy that in these 
onses of Mu f AxV . i,^ :^.: . -r. tTi£ "rjMrK'TT*:joe lir-ere i« %«ften Tnarked rise of 
te»n|v\ntva\\ \v: ;o^ ';vf. r>f *r»e puSeiils 3*a;h ssiAy re^i-ii 105' to 108^. The 
s.noo p)>enouionor -5 o.i^rcvi in s»:i7x»e castes of steiadUy increasing haemor- 
\)\.A>j\^ fivm the v.^<-r. rc«tl ar:<-Tx, *i>i has ftvC'iiT^ t*. Jo with meningitis. 
\\ is not olviovvtv :n x"n>4? .•&.<«» *^ frartcre *:^ ta>e slrall which are fatal 
\vitl\in ,«\ foxx luv.-.'N ,:' ;>^ -TJirrr, It <cOeT t*- j«\>2iice "t the extravasation, 
whether o\i the ^rir<-: ,-<• .-citec 5aoe ••«£ t>»e ixra nsarer, ir.xist W ffi-adnalk 
i\,\kn>vt out %1 H 
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Treatment. — As a rule this consists, in uncomplicated 
cases, in keeping the patient perfectly at rest, applying cold 
to the head, perhaps feeding with the oesophageal tube, &c. 
When there is bleeding from the ear, it is a question whether 
syringing with disinfectants shouM be carried out. I con- 
sider it impossible to obtain in this way a complete disinfec- 
tion of the ear, and that syringing is, moreover, attended 
with risk of carrying infection towards the meninges ; and 
recommend, therefore, merely a thorough cleansing of the 
external meatus, and the skin around, with the use of steri- 
lised cotton wool. 

Bemembering that crushing of the brain is perhaps less 
directly a cause of death than the pressure of the ex- 
trayasated blood which accompanies it, it is reasonable to 
recommend trephining in such cases, and of late years some 
most encouraging results have been obtained from this 
operation. 

Fractures of the skull unite in the usual way by bone, but 
with the formation of less callus ^ than is the case elsewhere, 
for the reasons that the parts are kept perfectly at rest in 
the case of the skull, and that its periosteum forms new 
bone with diflBculty. Occasionally after fractures of the 
vault in young children a gap may be left in the bone, lead- 
ing to a meningocele. (See note on next page.) 

* Sabre irounds of the skull proved long ago that large fi-agments or 
flaps of bone might unite well after their detachment. There is a remark- 
able ^series illustrating this in the Royal College of Surgeons' Museum 
(London), Nos. 862 to 868, the specimens forming which were doubtless 
obtained from soldiers who had served in the Napoleonic wara. Flaps of 
bone from two to three inches in diameter, which had been severed more or 
less completely from the rest of the skull, are here seen to have united 
firmly, although the wounds no doubt suppurated. The bony rounding of 
the edges is very marked in nearly all the specimens. Of late years 
surgeons have learnt that fi-agments of trephined bone may safely be 
replaced after an operation, and that even a disc two inches in diameter 
may unite well with the cranial vault if replaced — that it is even safe to 
tarn down a large bony flap four inches or more wide from the side of the 
cranium for exploratory purposes. All these facts were clearly taught by 
snch museum specimens of fracture as have been mentioned. — J. H. 
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In young children depressed fractnre of the sknll, whilst it can hardly 
be attended with splintering of the internal table, and whilst the depression, 
however considerable, is almost always obliterated in course of time, may 
yet have special dangers of its own. The dura mater may be torn, and the 
subarachnoid fluid escaping through the skull at the site "of the fracture 
gradually form a large tumour beneath the scalp. The aperture in such 
cases tends to enlarge, and the fluid-containing cavity may, owing to an 
injury to the cortex, come to communicate with the ventricles of the brain. 
It will be undei-stood that this pulsating tumour may form without any 
wound of the scalp. It is a dangerous complication owing to the risk of 
meningitis (see valuable papers by Rickma'n Godlee, * Path. Trans.,* 1885, 
V' 313; Clement Lucas, 'Guy's Hospital Reports,* 1876, et seq, ; and 
T. Smith, * St. Bart.'s Hospital Reports,' 1885).— J. H. 



Fractures of the Bones of the Face. 

The bones of the face are so accessible to examination from 
the exterior or from the nasal and oral cavities that their 
fractures offer hardly any difficulty in diagnosis, and, although 
almost invariably compound, they are attended with little 
risk of infection or special complication. 

Fractures of the nasal bones and of the septum lead as a 
rule to m.irked deformity (traumatic saddle nose). This 
deformity can in recent cases be to some extent removed by 
elevation with forceps. Amongst the symptoms the san- 
guineous effusion under the mucous membrane, epistaxis, and 
occasionally emphysema of the skin of the face are to be 
noted. 

Fractures of the malar bone and of the upper jaw result 
from direct injury, very often from a kick with a horse's 
hoof, and are therefore frequently complicated with skin 
wounds. There is little difficulty in diagnosis, and the treat- 
ment consists mainly in re-position and fixation of an 
displaced portion of the alveolar margin. This is be^^ 
effected with the aid of the dental surgeon, whereby loosen^^ 
teeth may often be retained. I have succeeded in obtaim't^o- 
good union of such a displaced fragment by means of fixixjo. 
it in place by a steel peg. Great attention must be paid to 
keeping the mouth clean by syringing with three per cent. 
>lution of boracic acid, and careful feeding with fluids. 



FLATB XYI. 

WRACrmMB OW THB I^OWBB JAW. 

Fig. I.— Beoent fnctaxe in the body of the lower jawy ranning 
obliquely ap to the region of the molar teeth. 

FSg. 9. — ^Fraotnre ranning obliqndiy through the body of the lower 
jaw, and through both oondyles. This interesting form of fraotnre is 
eertainJy the remit of a Tesy aerere iignry, soetained probably throogh 
a fi^ on the ohin (oonqMurewith this Plate XII, fig. 3, and the remarks 
on the latter). 

ligs. 3 Oy &.«-IVom a ease of fraotnre of the right eondyle and neok 
of the lower jaw. The fragment broken off has been displaoed down- 
wards and united in this position. 

Figs. 4, 40.— Hammond's wire splint for ft' aotn res of the lower jaw. 



FKACTfTRES OV THE LdWKR JAW. 



Fraetiiret of the Lower Jnie 

are more numerous tlian those of the upper. Their diagnosis 
is so easy, as a rule, that little needs to be said about it. In 
fractures right through thi- horiKontal ramus there is com- 
monly displacement downwards of the anterior fragment, 
.owing to the action of the digastric and the other muscles of 
the chin, whilst the other fragment is pressed upwards by 
the masseter, &c.' A certain amount of lateral displacement 
and overlapping is rarely absent, so that the arch of the 
lower jaw is diminished. Comminuted fractures aie not un- 
common. The cause is nearly always direct violence, blows, 
kicks, shot wounds, &c,, though indirect fracture may result 
from a fall on the chin or a, violent force applied to the sido 
of the bone. 

Treatmenf. — It must be remembered that fractures of the 
lower jaw are always compound, even when there is no 
wound of the skin. For this reason great pains must be taken 
in disinfecting the mouth, and where the gums are much torn 
the use of iodoform gauze is indicated until the wounds can 
be sewn up with appropriate sutures,' The reduction of the 
displacement by direct pressure is as a rule easy, but to re- 
tain the fragments in good position is difBcult owing to 
mascalar action. Fortunately we are no longer confined to 
the use of splints and bandages which press the lower jaw 
against the upper one; with the help of the dentist fixation 
can be secured by means of splints fastened to the teeth on 
either side of the fracture, and f^ometimes the use of thin 
silver wire around the adjoining teeth will suffice. Where 
these measures are impracticable we may be compelled to em- 
ploy the old form of apparatus, or to drill the bono and fix the 

Two thirds of the fractures oE the lower jan iiccnr in the hoi-izontal 
niniu between the luteral Incision and the seoond bli:ni>pid. This is owing 
to the bone being here comparatively thin, ond further neakened hj the 
^etence of the deep socket for the canine tooth. Fractures through the 
:]i!fmph;iia menti are extremely rare, owing to the great density of the bone 
this po«ition. — J. H. 

' It is very rarely, if ever, that dutures can be naefnlly applied to the 
membrane of the gums. 
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fragments by stout silver wire. Fractures of the alveolw 
portion are common from rough or unskilled attempts 
tootli extraction,' especially from the use of tliu key. 
Fib. 23 Fio. 34. 




^S- '3* — Dieplaicement from muMular action following fractured 
lowsr jaw. 

Fig. 24. — Preparation of a fractura of the lower jaw, with lateral 
dii place ineiit. 

One of the rarer forms of fracture of the lower jaw is that 
of the condyle (see Plate XVI. figs. 2, 3 a, and 3 6) ; another 
is that of I he coronoiti pi-oceas, which may be torn off by the 
temporal muscle, the displaced fragment uniting by fibrous 
tissue with a wide interval. 



f tlie jaw. In young 



I TheBB attempts ore a fertile eauM of necrosii 
children especially the extent of hone which 1 
remarkahle. Thiia in the case of a child aged four n fracture from rough- 
nesB in eitracting a toolh led to necrosis of the ascending ramus. I 
removed the whole of thin, including the coronoid process and the neck 
of the jaw, lu one aequestvum. A complete case of new bone was being 
formed at the time, and in anch cases the ultimate result as regards finnness 
in biting is sarpiising. — J. H. 



mjnillKS TO THE LOWER JAW AN'D LAKYNX. 



A. Dinlocatiun of the Lower Jaw. 

SjTiimetrical dislocation forwards is fairly frequent, being 
produced in wide opening of tlie month (yawning, vomiting, 
&c,).' It is well known that in ordinary opening of the 
mouth the condyle travels forwards beneath tlie articular 
eminence. The axis of this movement passes through the 




Fig. 35- — Action of the Dxtemitl pterygoid miiKcle with regiinl to 
dislocation of tlie lower jaw. 

bepmniiig of the inferior dental groove above the Hngula on 
either side. U this movement is carried further the condyle 
rides over the eminence into the temporal fossa, where it is 
fixed by the contraction of the muscles, especially the tem- 
poral. This dislocation is more common in women than in 



The symptoms of the dislocation are simple enough ; — wide 
Qfwning of the mouth, projection of the lower row of teeth 
in front of the upper, complete inability of the patient to 

' DUIocation of ths jaw may ocdur during tlie inanipuktion* of tlie 
tetist, and may be overlooked for a time. 
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cloao the mouth hersulf, abaenca of the condyle From its j 
normal placo aud its presence further forwards.' 




Fig. 36. — Method of vediirir 
The opaintor's thm 
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ilocfllion of tho lower jaw. 
lid be guarded. 



When the jaw is dislocated on one side only, the mouth 
is opened wide and the chin poshed over somewhat towards 
the sound side. 

The capsule of the joint is as a rule uninjured, but much 
stretched (sw Plate XVII, fig, i). Children are not liable 
to this dislocation. 

The prognosis is favourable, but there is in some cases a 
marked tendency to recurrence of dislocation. To reduce it 
the lower jaw must first be pressed downwards and then 
backwards (this is beat accomplished by means of the two 
thumbs pressing on the alveolar portion of the jaw). As 
the condyle slides over the articnlar eminence one feels a 
sudden cessation of the resistance which had been caused by 
muscular contraction or stretching. 



itihubly liiH pnin (elt li largely due 
ir doiital nerve, and tlia inc^ii-aseil 
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PLATE XVII. 

DISLOCATIOH FOKWJLBD OF THE LOWBR JAW. 

Fig. I . — Sjmmeti-ical dislocation of the lower jaw prodooed experi- 
mentally on the dead subject. The mouth is wide open, the chin 
poshed forwards. The condyle of the lower jaw is placed in front of 
the eminentia articolaris, behind which is seen the empty glenoid 
fossa ; the capsule of the joint has not been tom« but merely stretched. 
The temporal moscle is in a condition of great tension, owing to the 
forward displacement of the coronoid process, and therefore presses 
tlie condyle against the bone in front of the articular eminence. 

Fig. 2. — Normal relations of the articulation when the mouth is 
elosed. 

Fig. 3. — The same when the mouth is opened ; the condyle rests on 
t.he articular eminence. 
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B. Backward Dwlocatimi of the Lower Jaw, 

This is an extreme rarity, practically confined to women. 
In this form the condyle (owing to yawning, spasmodic 
muscular contraction, a fall, &c.) rides over the small tym- 
panic tubercle which borders the articulation behind, and 
reaches the fossa by the stylo-mastoid foramen, almost under 
the external auditory meatus. 

To effect reduction, pressure should be made on the lower 
jaw downwards and backwards, followed by movement to and 
fro ; or forcible opening of the mouth by means of a gag may 
succeed. 



[c. Fractures of the Hyoid Bone and Thyroid Cartilage. 

These are of suflBcient interest to deserve a few words, 

especially as there is a fallacy of diagnosis to be guarded 

against in connection with injuries to the neck. If the 

normal larynx is held between fingers and thumb and moved 

laterally over the cervical spine, a sort of crepitus is often 

felt. This symptom, should the patient have sustained any 

injury to the neck, may readily lead the surgeon to an 

erroneous diagnosis of fracture of the hyoid bone or thyroid 

cartilage. The mistake is of especial importance, since in 

such a case the patient is probably examined on account of 

some violence which may be the origin of a criminal charge. 

^o one who has not tried the experiment mentioned would 

ercdit how deceptive the feeling of crepitus is. As a rule, 

f^r-iicture of the hyoid bone or thyroid cartilage is due to such 

f^c^rce whether the larynx is grasped by the hand of an 

aj^.^ailant or struck by his fist, &c.) that marked evidence of 

external bruising accompanies it, and there is, moreover, much 

*~*:^>j>iratory distix'ss. Some hyoid bones, however, are so 

lightly made, and therefore fragile, that very slight violence 

ight break them (this is especially the case in women). 

ccording to Dr. Gibb, in three out of fourteen cases of 
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fracture of the hyoid, muscular action alone was the cause. 
Probably the most frequent site for the fracture is about the 
junction of the great cornu with the body of the hyoid, and 
the fracture may be bilateral. Owing to the action of the 
middle constrictor union is almost sure to occur with the 
cornu bent inwards. It may be noted that the hyoid bone 
is often fractured in cases of hanging. 

Fracture of the thyroid cartilage is unlikely but not im- 
possible to occur before the cartilage has begun to ossify ; it 
is in any case a very serious injury, owing to the accompany- 
ing shock and dyspnoea and the subsequent risk of cedema 
glottidis. Several cases of fracture of the tracheal rings 
have been recorded. — J. H.] 



Fractures and Dislocations of thb Spine. 

Fractures of the vertebral bodies, of which those of the 
fifth and sixth cervical vertebree and of the lowest dorsal 
and upper lumbar ones are the most frequent, occur as the 
result of great violence. This great force is required owing 
to the extreme elasticity of the spine, which is due to the fact 
that one fourth of its length consists of intervertebral discs. 
How mobile the spinal column can become through practice 
is shown in the so-called *^ gutta-percha men,'^ who are able 
to bund to a sharp angle the cervical and lumbar portions 
of their spinal column. It is at these two points that 
fractures are most commonly observed, since the compressing 
force acts hero at its greatest advantage. It will be re- 
membered that when a force acts upon a column of varying 
elasticity it will brealc most easily where a more flexible joins 
a less flexible part ; and these conditions are present at the 
junction between the twelfth dorsal and first lumbar ver- 
tebra?, and still more in the lower cervical region. 

Fractures of the vertebral bcdies from direct violence are 
extremely rare, and even when the back is run over indirect 
violence as a cause of the fracture is not excluded. Fractures 
from indirect violence especially involve the bodies of the ver- 
tebroQ, either by means of forcible flexion, or of compression, 
or of a force causing antero-posterior displacement. As a rule 



PLATE XVIII. 

FBACTUBE OF THE SIXTH AND SEYENTH CEBYICAL VEBTEBB^ 
WITH CBU8HIMG OF THE SPINAL COBD. 

The patient, a woman aged thirty-three, lived seven days after the 
accident, death being due to respiratoi*y failure. During life there 
was sensory and motor paralysis of the trunk and lower limbs, with 
partial paralysis of the upper limbs. The upper limit of the sensory 
paralysis was at the level of the third rib. There was retention of 
urine. In the region of the sixth cervical spine there was marked 
projection. Under an anaesthetic this could be obliterated. The 
treatment consisted in the use of a water-bed, and of weight extension 
applied to the head. 

The illustration shows extremely well fracture of the two vertebral 
bodies and the projection of the seventh backwards, producing nar- 
rowing of the vertebral canal and crushing of the spinal cord. 



FRACTDKE-DISI.nCA'nON ItF THE SPINE. 

there is a combiDation of these factors. The accident may 
occur in a fall upon the bach of the head, on to the pelvis, or 
the feet, sometimes from a heavy fall of earth, &c., upon the 
back, whilst at the moment of the accident the vertebral 
column as a whole is more or less ngid owing to muscular 
Contraction. 

Different forms of fracture of the vertebral bodies may be 
distinguished ; 

t. Obliqae fractures, the obliquity being generally from 
above downwards and forwards, with a marked tendency to 
an tero- posterior displacement. These are the most common 
(see Plate XVIII). 

2. Longitudinal fractures, which are very rare. 

3. Transverse fractures, which are caused by strong com- 
pression and forced flexion of the column, usually attended 
by impaction and consequent diminution of the vertical height 
of the bone. Although as a rule the outward appearance of 
the column in such cases maybe but little altered, the verte- 
bral canal may be much narrcwed, and 1 he spinal cord 
crushed (see Plate XIX). Detachment of fragments of bone 
and displacement of the intervertebral discs may be present 
as complications. 

Symptoms. — Apart from the condition of shock, which is 
80 often present after such severe injuries, one of the most 
pronounced features is the kyphosis resulting from shortening 
of the front of the vertebral column, due to impaction or to 
antero-posterior displacement. 

Contraction of the powerful muscles of the spine and 
secondary movements may also have something to do wirh 
it. If the spine is fractured obliquely there may also bo 
some lateral displacement. A slight degree of kyphosis is 
nevertheless hard to make out, and in many cases the only 
local sign may be a diminution of the normal lordo.sis, or 
hollowing of the spine. A well-marked pain at one spot is 
then a symptom of some value ; naturally there is no abnormal 
mobility, and crepitus is hardly ever to be obtained. 

When the spinal cord has been completely crushed we 
have paralysis of the lower and upper extremities (according 
to the site of the fracture), damage to the functions of 
bladder and rectum, sometimes a great rise of temperature 
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if the lower cervical region has been involved, and speedy 
death from respiratory failure. The reflexes are variously 
affected : as a rule when the cord has been crushed they are 
increased ; in slighter cases they may be unaltered/ or indeed 
increased. 

The diagnosis of a fracture of the vertebral bodies is self- 
evident in the really severe cases^ in which there is kyphosis 
and symptoms of a complete transverse lesion of the spinal 
cord. It must, however, be remembered that in many cases 
of fracture of the vertebral bodies the spinal cord and the 
nerve roots escape injury. A glance at the fracture in the 
upper dorsal region shown on Plate XIX shows that the 
spinal cord here would not have been damaged. 

In such cases the force is less than usual, and the kyphosis 
or other visible deformity of the spine may be absent. Oc- 
casionally local pain produced by sudden pressure on the 
head may be of value in cases where the injury has occurred 
some little time before. 

The prognosiH of these fractures depends on the extent of 
damage to the spinal cord. In itself the fracture of the 
vertebral bodies may readily unite with bone, and many 
patients survive after this injury, capable of working, so long 
as the spinal cord has not been damaged ; but if symptoms 
of the latter injury are present the case is always an anxious 
one. Even if myelitis does not supervene, other dangers 
threaten. The vesical paralysis necessitates the use of a 
catlietev several times daily ; and although it is possible and 
imperative to carry this out with thorough aseptic precautions, 
only too often in practice it happens that cystitis from infec- 
tion by means of a catheter is produced, and that subsequent 
septic pyelo-nephritis gradually proves fatal. A second 
danger is produced by the ani^esthesia of tlie paralysed parts ; 
not only may acute trophic disturbances, • particularly after 
injury to the cervical part of the spinal cord, supervene, but 
from tlie simple absence of feeling in the skin, persistent 
pressure, especially where the skin is often moist, as in the 
sacral region, may lead to sores. No patients require more 
careful nursing, and constant oversight on the part of the 

* This is hardly correct. After complete crushing of the coixi in all cases 
the knee reflexes, &c., are lost for at any rate a long period of time. — J. H. 



PLATE XIX. 

DOUBLE FBACTUBB WITH IMPACTION OF THE SPINAL COLUMN. 

The preparation was obtained from a slater, aged thirty, who fell, on 
the 28th May, 1894, from a roof about sixty feet above the ground. 
His back first struck the stony ground, and then his feet. He was 
unconscious for twenty-four hours. On admission there was pain in 
the upper and lower parts of the dorsal spine. There was no motor 
paralysis, but ansesthesia in ^he back of the thighs and the genital 
regions. After the second day there was incontinence of urine and fseces . 
The case was complicated by an impacted fracture of the left os calcis, 
and a deep wound in the sole of the right foot. Later he developted 
bedsores and erysipelas, and one leg had to be amputated. He died on 
the 14th November, 1894, five months after the accident. The illus- 
tration shows the double impacted or compression fracture ; the fifth 
dorsal vertebra is driven into the ^ixth, together with the intervening 
fibro-cartilage, but the spinal canal is not materially narrowed (see 
fifiT- I ^)- '^^ body of the first lumbar vertebra has been squeezed out 
of shape in all directions. The vertebral canal opposite to it is greatly 
narrowed, measuring only 4 mm. from before backwards, and the 
Cauda equina and their membranes were here adherent to the bone. 
The fracture has evidently occurred through forcible bending forwai'd 
of the column. 
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SUrgGon, than those with fracture of tho spine with pai'alysis 
of a large part of the body. The use of a soft ami smooth 
bed (water-pillow or water-bed), frequent slight changes of 
position, the greatest care in keeping the ekin clean and dry 
and in preventing it from being soiled, and thorough anti- 
septic precautions in the ase of a catheter are absolutely 
necessary. 




The site of fracture does not always require special caru. 
With fractures of the cervical region, weight exlension 
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applied to the head (see Fig. 27) may be useful, thougli 
often the patient is more comfortable simply lying on his 
bfujk, with the head and neck steadied by piUowa, Fractures 
ill the dorsa! and lumbar regions of the spine can also, by 
means of a special apparatus, have weight extension applied 
to ihem. After a time a plaster-of-Paris jacket will be a 
useful support. 



Fio. a8. 



Fig. 





Fi^. j8. — Angular kyphosis in the region of the eighth or ninth 
iona,\ vertebi'iB from a full of Rve jai-dii on to the back. Aa icun 
aa he became conscious the patient was able to walk with aBalstance 
to hia home. Sii days kter he was admitted on account of pain in 
the region of tiie fracture. There were no other Dervona sym- 
ptooig, and he made a good rwoveiy. 

Fig. 39. — Same patient aa shown in Fig. 29, with a Sajre's 
jacket applied. The latter somewliat conceals the deformitv. The 
jacket would hare to reach lower down and take a larger hold of 
the pelvis if the fiikctiire were in the lower dorsal ur lumbar 

Operations with the view of removing pressure from the 
spinal cord have been but rarely carried out, and quite excep- 
tionally have been of use. 
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Even ID less severe cases, in wliicli damage to the spinal 
cord from cmshing, or blood extravasation, or injurr of the 
nerve-roots leaving the canal is not present, the treatment 
must be carefully carried out, since prolonged rest of the 
spinal colnmn in a favoarable position is necessary for con- 
solidation of the fractttre, and the avoidance of secondary 
displacement at the site of the injury ; since the mechanical 
pressure of the spinal column in the upright position, and 
during work, is an enormous one, and the production of nt>w 
bone not very rapid or abundant. Hence an appropriate sup- 
port shoald bo worn for long after the fracture, 



A. Fractures of the Vertebral Arches and Processes. 

These are not common, and may be divided into fractures 
of the spinous procpsses of the transverse or articular and of 
the laminfe. They are illustrated in Figs, 30 to 32 ; and it 
may be noted, that a detached part of the bone may be driven 
into the spinal canal. They usually complicate fractures of 
the vertebral bodies. 

[On the important question of operation by trephining tlio 
spine in cases of fracture-dislocation, Thorbum's conclusions 




Pig. 30, — Lumbar vertebra, fracture of tiie gpinouB procena. 



may be quoted. His work on ' The Surgery of the Kpinal 
Cord ' is a most valuable and complete treatise on the sub- 
ject. He suni-s up, " The operation of trephining the spino for 
traumatic lesions should Im abandomd exccjit in ciises of 
injury to the cauda equina, since both ■' priV/ii' arfjinnont and 
the results of published cases show that it is unlikely to be 
of ser\-ice." If the cord ha.s sustained a complett! transverse 
lesion, i. e. if it has been once completely crushed, ho as to 



PLATE XX. 

DISLOCATION OF THB CEKYICAL YEBTBfiB^. 

These drawings are made from artificially produced dislocations. 

Figs. I a, h, show unilateral displacement of the fourth vertebra, the 
articular process of which projects in front of that of the fifth. The 
forward projection of the vertebral body on this side is shown in 
fig. I a. The adduction of the head to the right, and the deviation of 
the spinous processes, are seen in fig. i h. 

Figs. 2 a, b, — Symmetrical dislocation of the fourth cervical vertebra 
forwards from forced flexion. 
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B. Dislocation of the Spine, 

Id the dorsal and lumbar regions pure dislocation is 
excessively rare ; in the cervical region it is of practical 
importance. One has to distinguish between dislocation due 
to forced flexion, and that due to rotation of the cervical 
spine. 

In the first variety the ligaments at the back are torn, 
and the vertebra above is displaced in front of the lower 
one (Plate XX, fig. 2). In the latter the dislocation is due 
to strong abduction towards the side which is not dislocated, 
together with a rotation forward of the vertebra above (see 
Plate XX, fig. i). The symptoms sometimes are perfectly 
characteristic ; not only may the line of the spinous processes 
be interrupted, but the projection of the vertebral body may 
be felt through the mouth with the finger. The neck is 
always strongly bent forwards. This statement refers to 
the dislocation from forced flexion. In that due to rotation 
the head is turned towards the sound side, the difference in 
the line of spinous processes is much less marked. The 
spinal cord may be damaged, with the results already referred 
to ; the phrenic nerve will escape if the dislocation is below 
the fourth cervical vertebra. The prognosis depends upon 
the damage to the cord, Ac, and the results of the attempt 
at reduction. We may specially note the dislocation of the 
occiput on the atlas from violent flexion or extension of the 
head, and of the atlas, both of them as a rule immediately 
fatal from the injury to the ccrd. 

The possibility of true dislocation in the region of the 
dorsal and lumbar vertebraB has been proved on the post- 
mortem table, but must be almost impossible to recognise in 
the living subject, i. e. it must be so difficult to exclude 
fracture. 

Treatment, — Reduction should be attempted, the patient 
being deeply anaesthetised. In the case of rotatory displace- 
nient the neck should bo strongly adductcd to the sound 
side, in order to overcome the locking of one articular process 
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over the other; when this has been effected the head is 
drawn backwards on the injured side. 

The manipulation must be made not entirely with the head, 
but also by means of tht? vertebrae above the site of the dis- 
location. In the case of dislocation from flexion, first one 
and then the other side of the neck should be treated in the 
manner first mentioned. After reduction it is necessary to 
keep the neck fixed for some weeks in a suitable apparatus. 
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PLATE XXI. 

FBACTUBES OF THE BIBB. 

Fig. I. — Preparation obtained from the body of a man aged fifty- 
three. The ribs from the third to the tenth are fractured in the 
axillary line, and the four lower ones are also broken about the angles. 

Fig. I a. — Horizontal section through the fourth rib, from the 
specimen figured above. The overlapping of the two fragments and 
iheir firm union are well seen. 

Fig. a. — Recently united fracture of a rib without displacement, seen 
in horizontal section. The formation of callus is very obvious. 



CHAPTER III. 

FKACTURES AND DISLOCATIONS OF THE RIBS, KTC. 

Fbactukes of the ribs constitute about 15 per cent, of all 
fractures, but are extremely rare in children on account of 
the elasticity of their ribs. Naturally they are least often 
observed in the very moveable lowest ribs and the well- 
protected highest ones. The fracture may be due to direct 
or indirect violence, whether the pressure be exerted from 
before backwards or from side to side. 

The pleura and Inng are often wounded by the sharp 
fragments, and hence hsemoptysis, haemothorax, pneumo- 
thorax, and perhaps wide-spread traumatic emphysema may 
result. The baemothorax may require puncture ; the emphy- 
sema is of no real gravity, as a rule disappearing in a few 
days. The treatment consists in the application of strapping 
and bandage to the chest, and attention to any complications 
that may arir^e. The union is bony, as a rule without much 
displacement. Fractures of the rib cartilages are not so 
rare as is perhaps supposed. They unite with but little, if 
any, bony callus ; they are chiefly met with in the case of the 
fifth to the eighth ribs, the cartilages of which are the most 
exposed, and they are usually due to direct violence.^ 

* It has been clearly proved that fractures of the ribs may originate from 
sadden contraction of such muscles as the latJHsimus doi-si or the serratus 
magnus. In old age, or in such general atrophy as may accompany dementia, 
the ribs often lose their natural elasticity, become charged with fat, and 
A ^®^y brittle. This is probably in some measure the explanation of the 
} frequency of fractured ribs amongst the insane. But fracture from mus- 
cular action may occur in healthy strong adults ; in one such case I knew 
of. the accident occurred in the act of tlirowing a cricket ball. 

The one of strapping and bandage is sometimes best dispensed with, as 
thej may increase the respiratory difficulties. If the dyspncca throws a 

4 
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Dislocation of the Ribs. 

It is only necessary to mention this extremely rare injury, 
which may occur either at the stomal or the vertebral end 
of the rib. 



Fkacturk of thk Stkrnum. 

This is due to direct violence, and is, as a rule, a very 
dangerous injury, on account of the internal viscera being 
frequently damaged at the same time. 

In a fall with the head bent forwards the impact of the 
chin may fracture the sternum, and under opposite conditions 
(hyper-extension of the back) the bone may also be broken. 
The diagnosis is not difficult on account of the superficial 
position of the bone, and also since displacement is usually 
met witli.^ 

Treatment. — In two recent cases I was able to relieve the 
displiicenient by weight extension on the head ; to maintain 
the reduction it was necessary to keep a firm pillow behind 
the thorax. 

serious stiiiiu on ilie ri«j^]it side of the lieiirt, leading to cyanosis, venesection 
may he called for, though it will probably not be required in more than 
one out of lifty cases.— J. il. 

' The same injury that leads to fracture of the spine or of the ribs may 
break the sternum ; thus, out of nine cases of fractured sternum at St. 
George's Ilosnital, eight were complicated with fractured spine and six 
with fracture<l ribs (Holmes's 'System/ vol. i, p. 813). The diagnosis is 
not perhaps always so easy as the above statement would imply, and pro- 
bably many cases arc overlooked. Inhere is an interesting specimen of 
separation between the manubrium and gladiolus sterni in the London 
Hospital Museum which illustrates this. It was obtained from a woman 
who fell out of window when drunk, sustaining various injuries. At the 
end of a few weeks an abs(;ess over the sternum had developed, and when 
this was opened the fracture-dislocation was Hrst recognised. She died of 
pyoiQiia seven weeks after the accident. The upper end of the stemnm lay 
in an abscess cavity. — J. }\. 
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PLATE XXII. 



—Horizontal BecCion of a fracture of a costal cartilage. 
8 are mnch dieplaced, and V>ound tofjether bj scattered mi 



F-e- 1.- 

[ fragment 
at bone. 

Fig. 2, — Horizoiital section sliowiag frairtun; of the fifth cosCnJ 
«artilage and u^oining bone, with fibrous union. 
Fig. 3. — Fi-acture of the body of the atemum produced ariificiallj. 
Fig. 4. — Fracture of the sternum united with overlapping. 
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Fkactubrs and Di8I,i»cation8 of iHE Cppbb Extkbmiti. 

Aa a rsBult of indirect violence to the upper extremity 
various lesions may follow ; for instance, from a full on the 
hand the patient may sustain either a Colles's fracture, a 
dislocation of the elbow, of the shoulder, a fracture of the 
humerus, or (especially in children) a fracture of the clavicle. 



Fractures of the Clavicle 

form about 15 per cent, of all fractures, and the most 
common site is about the middle of the bone, or rather 
nearer its sternal end. They are usually due to indirect 
violence (e. g. a fall on the hand with the elbow and shoulder- 
joint rigid, or a fall on the shoulder). Since the clavicle 
rests on the first rib when the shoulder is fully depressed, it 
may give way across this bone aa a fulcrum in carrying heavy 



Fie. 33.— Spedmen of united frsctiire of tlie right clnTitle, seeo 
trom above. Callus exceaiive ; the inner fragment in drawn 
upwards and fortrurdB, and over-rldee the outer one. 

'eights, &c. Incomplete or greenstick fractures are espe- 
cially common in this position amongst children. The sym- 
ptoms of the usual form of fracture are very characteristic. 
Muscular action, as well as the weight of the arm, is of 
import-ance in producing the displacement. The sternal 
fragment tends to be drawn upwards by the cleido- mastoid 
muscle. The arm is drawu down and towards the chest by 
the strong muscles (pectorales, &c.), the action of which in 
thia direction is normally opposed by the clavicle acting as a 
pillar from sternum to shoulder-blade. 

Besides the downward and inward displacement the arm 
and outer fragment undergo a rotation inwards. The treat- 
ment of this typical foim of fracture can now, as a nile, be 
carried out, even in the worst cases, with succeits, in the 
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P'K- 34- — Fmliire of the right clavicle, united with upward ud 
foTwai-d dinplacement of the inner fngtcent. The ahortening of 
the Tig\ii rlavicl* is obi-ioua if a measurement be taken from the 
middle line »f the Btemum to tlie outer border of the ahonlder. 




^''P- ,^— R<-»nt frarture of tie right cUricle, with tjpiol 
defonnilT. the loo;: inner fi mg t aent projecting apwud!«, the 
outer fn^jmenl »nd shonlder di " 
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sense of overcomiDg the deformity. In old times this was 
re^rded as almost impossiV)le. During' the application of 
the apparatus an assistant should stand behind the seated 
patient, and with both hand^ should draw the shoulders 
well backwards (aided perhaps by the assistant's knee). 
Sayre's method, reqtiiring three bands of strapping, is one 
of the beat that can be nsed. The first strip ia meant to 




^S- 37- — The me nt Snjre's m«tliiMl in putting op » froclnred 



correct the inward rotation of the arm, passing round the 
■nn from within outwards and so behind the back ; the 
•econd band raises the sunk arm, passing under the elbow 
and over the ehuulder of the sound side ; the third strip 
supports the forearm and passes over the injured clavicle, 
eswrting slight downward pressure on the inner fragment 
(•ee Fig. 37). An axillarj' pad of moderate size is nsed. 
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over which, in summer eppecially, it is desirable to 8prinlcM 
some boracic and starch powder. The whole is carefully 
bandaged over, and the turns fixed together with stitches. 
To increase the action of the bands of strapping, pieces of 
india-rubber band may be inserted, as shown in Fig. ; 
as to exert constant traction. 




Figs 3H jiTid 39 - 



-The use of bttnda of strapping. 
piecPH ut rubber webbing. 




itercalaled 



Properly applied, and with due oversight of the patient, 
this method may be trusted to give excellent results in 
fractures of the clavicle, and it is to be regretted that so 
many indifferent ones are met with. Amongst the compli- 
cations we have primary injury to the brachial plexus, or 
secondary trouble from pressure due to calluB,' or less 001 

' Sir Robert Feel liied Ciom fm-ctured clRvide prodneing a wonnd of 
subclavian vein. 

The ammint of callus produced after a fractare of the daviclc is so 
times extravagant. I have seen more than one caxe in which it gave riie 
to the Huspii'ion of tumour, and in the London Hospital Musetiro there is a 
specimen frani a case in which the whole tiavii'ie wm actually exi-ised for 
this reaaon. 

The patient from vrliom it was obtained presented himself as an out- 
patient at the London Hospital with a painful tumour on the right 
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PLATE XXIII. 

FBACTUB£ OF THE CLAVICLE, WITH TYPICAL DISPLACEMENT. 

The site of fractare is at the junction of the inner and middle thirds 
of the bone. The inner fragment appears to be drawn upwards by the 
contraction of the cleido-mastoid muscle, or pushed in the same direc- 
tion by the outer fragment. The great pectora] muscle has been partly 
removed, and the axillary space (considerably narrowed by the dislo- 
cated head of the humerus) is thus exposed. The shoulder and arm are 
depressed. 
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Fiff. 43.— Beeent fmotQre of the aoromUl and of the clavicle. 
The left noncftl olkriole meaaQret iS oia., the right one i6 cm., 
showing that the acromial fragmmit !• onlj a cm. lon)(. The 
latter projecta iitronitlj npwarai, and ii already nnited with the 
inner fragment, which ii obliquely diitplaeed n[iirnidii, and the 
end of which i* eaiilj felt nnder the akin. 



Dialoeation of the ClnvicU. 

The dislocation of the Bternal end may be in one of three 
directions — forwards, upwards, and backwards (see Plate 
XXIV). 

The diagnosis is always eai^, since the palpation of the 
displaced bone end will prevent mtatake with the sharper 
point of the fractured bone, and it may be confirmed by 
measurement of the Icnf^h. 

In the case of dislocation backwards, owinj? to pressure 
on the trachea and cesophagus, difficulty in breathing and 
Bwallowinfi maybe present. The re-position is usually easy, 
the retention in good po.iition difficult. Bands of strapping 
exei'tiiig direct pri'ssuve on the replaced joint end should bo 
used, combined with elastic traction, and under certain cir- 
cumstances with the iiddition of subcutaneous suture. 



Dliihu-aHon I'fthe Airmnml End. 

In exact language this should be termed dislocation of the 
scapula. The clavicle may be ditiplnccd upwards or down- 
wards, I he latter being of cxticme rarity, 'ITie former may 
be said to be coraplito, when after rupture of the coraco- 
clavicular ligaments the scapula travels still more downwards. 
In the diagnosis, which is as a rule easy, care mnat be taken 



PLATE XXIV. 

DISLOCATION OF THE 8TEBNAL END OF THE CLAVICLE. 

Fig. I. — View from in front of a man aged fifty-seven, with forward 
dislocation of the right clavicle at its inner end. The right shoulder 
is slightly approximated towards the middle line. 

Fig. I a. — Dissection of the dislocation represented above. 

Fig. I h, — Backward dislocation of the clavicle, showing how the 
trachea and oesophagus might be severely compressed. 



PLATE XXV. 



UPWARD DISLOCATION OF THE ACROMIAL END OF THE CLAVICLE. 



The abnormal projection of the clavicle on the right side is at once 
eTident, together with the depression of the head of the humerus 
and the acromion. The latter is still more plainly seen in fig. i 6. 
Since the action of the clavicle, as a prop or pillar to the scapula, is 
lost, the arm falls inwards towards the chest, and the axillary cavity 
is diminished. 

Fig. I a illustrates this displacement on the skeleton. 
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not to mistake the injury for dislocation of the humerus or a 
fractured clavicle, and exact measurement of the lengfth of 
the clavicle, and following the line of the acromion on each 
side with the fingers, will prevent mistake. 

In the treatment the arm must be kept elevated, and the 
clavicle depressed by means of strapping and elastic bands, 
and perhaps subcutaneous suture of the ligaments.^ 

Fractures of the Scapula. 

These amount in all to only about one per cent, of frac- 
tures. Those of the body and spine of the scapula are 
due to direct violence, often take the form of multiple lines 
of fracture and fissures (see Plate XXVI), and crepitation and 
abnormal mobility can frequently be distinguished. The 
treatment consists in keeping the afFected arm and shoulder 
at rest, and light pressure with a bandage. Fractures of the 
neck of the scapula inside the coracoid process, and some- 
times starting from the supra- scapular notch, although very 
rare, arc of importance, since they may be mistaken for sub- 
coracoid dislocation of the humerus. 

A prominent symptom is sinking of the arm, which may 
be somewhat abducted, with projection of the acromion ; the 
deformity can, however, be made to disappear with upward 
pressure on the arm, when crepitus is felt, and it is repro- 
duced as soon as the pressure is taken off. Sometimes the 

^ A few cases have been recorded in which the clavicle has been dis- 
located at both ends, the inner end forwards and downwards, the outer end 
backwards and upwards into the posterior triangle. The ligaments must 
be very extensively torn, since the bone is described as being directed 
almost at right angles to its normal position (see * Brit. Med. Journ.,* 
Oct. 26th, 1896, and *Gaz. des H6p.,' 1859). It may be noted that besides 
the two directions in which the author describes the acromial end as being 
displaced, viz. upwards and downwards, a direct backward dislocation 
api^ears sometimes to occur. Davis (* Annals of Surg.') describes a ea.se 
and refei*s to several othei*s. In iiny of the forms of dislocation at the 
JU'romio-clavicular joint, if much difficulty is found in retaining the bones 
»Ti ]>oaition, it may be justifiable to secure them together by wire suture. 
I*^jiner and otiiei*s have recorded cases where this has been done with 
success; and although it can be but rarely required, the method is much 
niore likely to attain its end than the " subcutaneous suture of ligaments" 
^f erred to bv Professor Helferich. — J. H. 
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edg« 'A the fnetore can be ftlt thTtmi^ Utt udlla. In the 
XnaXmtmX tbr arm dddm be )ufyt elerai^d, ss>d pR^fwed some- 
what ootward* suid Ijaclcwardx, tbe whtAt xns u>d ecapalft 
btno^ \t^ at n^ bv tbe lue of San'tv'^ loetbud for the 
treatment of fr«ciar«d claricle. 



•^ 



Tiji. 4y—lh!i»iAmttA {/atHai} ml t^i iJ-Sv glenoid fin*. 

Frsctore 'if tfa* *'dg« of tbe sit^ud ca ^i r . T .rarel prodnc^*^^ 
sl%lit sTikiiiB- of the bead "rf tfc* kavBriiF -wLeii the latter ^^ 
abdncifcd t<i tbe bonzon-'al povnadv, winki crepime may t^^ 
fflt oil ni'ivem*Tjt 'jf ibe eboaldrr. Isi>lat«d fracture of tV:^e 
cwrapf-nd prooe«* tr'no dirtitt riolt^jw » exDetwirelj rare j ^ 

similar friK-tnT* of i',* arcrciiiiioo ^■uiv nomitiau. 



IfUUtoaiioit* :.f tin ffuimlaer. 

lln-?* form '-;qDe of tb* hkisi frwgnein and importaait ^^ 
all injcri^-^ ; iteir diaeitosat u. a» n jTiit . nm liifficnlt, "i^j 
vet moiij ca!>e^ f»-faj>e rett-eima'.ii.. '^n. ;jnilpaiion of tj,p 
norinal T-Li-nlder <>iit- feelt tLe jri'Ttf^iiii. tii the "CrotKiioB 
beliiw. &Tij :'. ibe juiitr side of il lut [-nracuid process, tii- 
head ff i}]^ Initi^rn^ fp-rw^d 1^ li* o-hoid nmsrie. imt yei 
so d)>i:T;,-;Ji -L&i iLf TWO mb- r-:fKTi;-i uiit Tin "bicipiial gt-oorc 
rail In- lil^TlI.^1:>J!ed (•Ji Ti''ai.:'L. '"iiTour'ii iLf axilla tltc 
head of iL-- LuTL-m- a-id iLe- ti.-rjf? r: t.ih r-lcii'.iij fosaacat. 

ill piisiii- Ti ^'j iLe (-ajrsnie *-(■ hd;! a* i>T Tunsmiar contrai- 
li.iii an i Yiv iimi'iT-pbt-rit j'res-fcr^ Jt parah-sis of it- 
di'luiid iini*.le iLe- "ipead of lie I cnutm* a'wsT*. -jnts dowi 
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somewbmt, and tliere are cases of infuitile panhrsis of this 
miLScle in wfaich, from tlie tkinness of tiie «c»fc parts, tliis 
depression of die bone can be at once 



FkfTward Didoemtiom cf ike Hmmtnu. 

This form, either pr^-gleiioid, sabooracoid, or sab- 

clavicnlar, acoordiiig to the degree of di^hMrement of the 

humera] head, is the eanmoiiest diskcatioii c^f the shoulder. 

On the dead snbject it mar be prcdnced fairij eaah* br a 

gradnal bat T^aroas backwsard pressnie of the msch-ab- 

dncted arm ; br these means the capsnle is stronglT s:t7et<ched 

OTer the head of the bone, it gi'^es vaj on the inner sade, 

and the homems payees through the rent under the coracc*id 

process. When the arm is brought dovn the tjpica] srm- 

ptoms of the dislocation are obrions with the excepiic^ of 

the extrarasatioD . On the firing sob}ect iht dislc*cation 

occurs thrc4igh direct pressure acting frc^m behind az:d the 

oater side, naore freqnenthr fnm indirect Ti<>lt-noe frc-m a 

£a&ll on the hand, the elbow, or the arm. paa-ricTilairjT when 

^he latter k directed l^ck wards. It mar als^.* i-e dT3e \o 

s^ndden moscnlar action in throwing, he. In stmn^ abdnc- 

ition of the arm the sargical neck of the bone of the hmneras 

cromes in contact with the acromion and upper edee of the 

glenoid fossa, which form a falcmm. and the fhon arm of 

^he lever b pressed c«Et of its normal pcsitioT;. As a rale 

^he dislocation is at first a sabgienc4d one, bat irfjm niiu^cxilar 

action becomes afano«t at oixe subec^raocid. As regards 

the anatomical cc«iditions, the head of the huoems re«t^ 

directhr on th** mner border fA iLe glenoid fc^fisa ' ^^ee Fis*. 
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44). In a sabolavioalar dislocatioii the head is moved still 
farther inwards, whereby the nxillary yessels and nerves are 
likely to be severely compressed. 




Fig. 44. — HoriioDtal Motion throagh the ahoalder and thcnraz in a 
case of fabcoracoid dislooation on the right tide. The normal 
ponition of the hnmeral head is indicated oy a dotted line. The 
relation of the displaced head to the aiillary vesMle and nerves 
is also shown. (After Anger.) 

The symptoms of a typical subcoracoid dislocation are 
very characteristic (see Plate XXVII) , depending on the two 
facts that the head of the bone is absent from its normal 
position^ and present in an abnormal one. It is necessary 
always to begin with a careful inspection of both shoulders, 
and this alone is often sufficient for the diagnosis^ so that 
palpation is only required to confirm this. The best position 
for the patient is to sit with both shoulders exposed^ on a 
chair opposite to the surgeon, the arm on the sound side 
being placed in a corresponding position to that of the dis- 
located one. There is sinking of the shoulder, the acromion 
process forming a projecting angle. Below the coracoid 
process an abnormal projection can be seen and felt, and is 
made more distinct by attempting the rotation of the arm. 
The arm is slightly abducted, with strong pressure the 
elbow can be made to touch the side, but it springs out again 
directljr the pressure is removed. This symptom is due to 

Flo^er'g ^orty-one recoi*ded diRsections of old unredaced shoulder dislocationR 
('Path. ^«oc. Trans./ 1861, p. 189) in at least seven there was no groove 

'. H. 



PLATE XXVI. 

FBACTUBE8 OF THE SCAPULA. 

Fig. I. — Dissection of fracture of the neck, the onter fragment 
including the glenoid fossa and coracoid process. 

Fig. I a represents this condition on the living subject ; the pro- 
jecting acromion and depression of the shoulder are well shown. 

Figs. 2 and 2 a. — Specimen of multiple fracture of the spine and }}fjdy 
of the scapula. 
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the stretching of the coraco-humeral ligament and the 
muscles inserted into the tuberosities. The axis of the arm 




Fig. 45. — Subcoracoid dislocation of the nght arm. The axis of 
the humerus on both sides is shown by a black line. 

is directed towards the coracoid process instead of towards 
the acromion. The outer border of the arm forms an angle 
at its centre (for explanation of this see Plate XXVIII), the 
arm appears to be lengthened, and the actual measurement 
from the acromion to the external epicondyle is as a matter 
of fact often increased, at any rate never diminished.^ The 
explanation of this fact lies in the position of the head some- 
what below its normal place in the glenoid fossa. The head 
of the bone can be more or less plainly felt through the 
axilla ; passive movements are limited and very painful, and 
active ones still more diminished. Amongst the complica- 
tions we may notice detachment of part of the great 
tuberosity, sometimes damage to the brachial plexus, much 
more rarely to the axillary vessels. The nerve-trunks are 
always stretched, and sometimes squeezed between the side 
of the thorax and the humeral head (see Plate XXIX). The 

* In comparing the length of an injured limb with that on the apparently 
sound side it must not be forgotten that the latter may have been formerly 
injured. Thus, in a case under my observation, one of dislocation of the 
right humerus, there was apparent Iv three quai-tere of an inch lengthening 
on this side, but the difference remained the same after reduction, and was 
found to be due to an old fracture of the left humerus. — J. 11. 
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circimiflex nerve is sometimes paralysed, and on this account 
it is best, after redaction of the dislocation, to test the action 
of the deltoid in order not to make an error in the prog- 
nosis. 

Figs. 46 to 49 illustrate the differential diagnosis of sub- 
coracoid dislocation of the humerus. In each the letter a 
indicates the acromion. 



Fig. 46. 



Pig. 47. 




; \ 



Fig. 48. 





Fi^. 49- 



a 




Fig. 46. — Upward dislocation of the clavicle at its acmiuial end. 

Fig. 47. — Typical subcoracoid dislocation of the humerus. 

Fig. 48. — Fi*acture of the neck of the scapula, with flattening of 
the deltoid. 

Fig. 49. — Fracture of the neck of the humerus with abduction 
of the arm. 

With regard to the differential diagnosis we may note the 
following conditions which may be the cause of mistake. 
1st. Severe contusion of the shoulder. 
2nd. Dislocation upwards of the clavicle. In this the 
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PLATE XXIX. 

DI88ECTIOH OF ▲ SUBCOBACOID DISLOCATION. 

This plate shows a farther stage in the dissection of the specimen 
figared, Plate XXYIIL The front part of the deltoid muscle has been 
separated from the clayicle and turned outwards, so that the tense 
middle fibres of the muscle are seen from within. Part of the pectoralis 
major has been cut away, and the coracoid process is shown with the 
attachments of the pectoralis minor, coraco-brachialis, and short head 
of the biceps. 

Below the coracoid process the head of the humems is shown with 
its cartilaginous surface projecting through a rent in the capsule ; the 
tense supra-spinatus, infra-spinatus, and the teres minor are seen at 
their insertions. The axillary nerves lie immediately to the inner side 
of the displaced head. 

On the outer side of the surgical neck, between it and the deltoid, is 
a cavity which has been enlarged by the removal of fatty tissue, and 
through which runs the circumflex nerve. 
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nngiilar projection 13 formed hy the extremity of the clavicle, 
not of the acromion ; the arm is not abdnct«d, the deltoid is 
not flattened, 

3rd. Fracture of the neck of the scapnla. In this condi- 
tion the acromion projects, the head of the humoms sinks 
downwards and somewhat inwards, but simple upward pres- 
sure of the arm removes the defonnitj, whilst crepitus is 
generally felt. 

4th. Paralysis of the deltoid mnscle leads to sinking of 
the arm, which is less evident on upward pressure. The arm 
is not abducted. 




5th, Fracton? of the acromion with mach displacement of 
the outer fragment ; in this the relation between the acro- 
1 and the head of the bone remains unchanged. 

6th. Fracture of the neck of the humerus; in this the 
projection of the humoral hi-ad is still present, even when 
the upper end of the shaft is displaced inwards and the arm 
abducted The arm is never increased in length, but almost 
always shortened. 

Treatment. — The immediate re-position must be carried out. 
Often it SDCceeds without aniesthesia, though frequently the 



J 



64 OHAPTKU 111. 

latter is required. Of the many different methods of reduction 
the following are here recommended : — (a) Extension of the 
slightly abducted arm by means of an assistant^ whilst contra- 
extension is obtained by means of a broad towel passed round 
the chest; the surgeon manipulates the head of the bone^ 
pressing it in the direction of the glenoid fossa. 

(b) Sir Astley Coaper^s method, consisting in traction on 
the arm in the line of the trunks with the foot serving as a 
fulcrum in the axilla^ or (o) extension in the strongly abducted 
position of the arm whilst direct pressure is made on the 
head of the bone. 

(d) Kocher^s Manipulation Method. — This consists in a 
series of movements which should be carefully and exactly 
followed (see Plate XXX). They follow each other^ and 
consist in — 

1st. Adduction of the arm until the elbow touches the 
trunk. 

2nd. Rotation outwards with the elbow bent until marked 
resistance is felt (this must be done gently for fear of frac- 
ture) ; in this way the head of the humerus moves outyrards 
from the coracoid towards the acromion process. 

3rd. The adductod and outward rotated arm is now drawn 
forwards and upwards ; the head begins to pass through the 
rent in the capsule and return to its normal place. 

4tli. Inward rotation by which the head of the bone is 
completely replaced without any jerk, and so lightly that one 
often does not notice the moment of reduction, and first makes 
sure of this by exiunination. With this method reduction 
often succeeds without anuDsthesia. During the adduction of 
the arm the upper part of the capsule is stretched and the 
head pressed against the glenoid edge, so that the later 
rotation turns it on the latter, and not round its own axis. 
When the arm is elevated the coraco-hunieral ligament 
becomes relaxed. The success of the reduction makes itself 
known by a more or less evident click, and particularly by 
the return of the normal movement and contour. In the 
after-treatment the hand is kept over the sound shoulder by 
means of stra})ping or bandage. After eight days passive 
movements should bo begun, a little later active ones. 'Jlie 
total duration of the treatment up to the time when the 



PLATE XXX. 

ILIiUSTBATINO THE METHOD OF BEDUCTIOH KHOWH AS KOCHSB'S. 

In preparing these drawings the specimen shown in Plates XXYIII 
and XXIX was used, and photographs made at each stage of the 
redaction. 

Fig. I. — The arm is addncted until the elbow touches the side of the 
chest ; no marked difference is seen in the position of the head. 

Fig. 2. — The still addncted hnmems is fnlly rotated ontwards by 
means of the flexed forearm ; the rent in the capsnle is more plainly 
seen; the head is now nearer the acromion, and farther from the 
brachial plexus. 

Fig. 3, — Whilst retaining the adduction and outward rotation, the 
arm is now fully elevated (brought forwards) ; and in fig. 4, by rotation 
inwards, the complete reduction is effected. 
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patient can again resume work is about four to five weeks. ^ 
Should the reduction fail after repeated attempts under an 
anaesthetic, and in the hands of several surgeons, an opera- 
tion, using the incision for resection of the head downwards 
from the coracoid process, is indicated. If the reduction is 
given up, as a rule a disastrous state of affairs remains, for 
it is only seldom that a new joint with fair mobility results ; 
as a rule the shoulder remains painful, and its mobility re« 
duced to a minimum. In these old cases improvement may 
be obtained by an open incision, and reduction after division 
of the obstructing bands of capsule, kc, or resection of the 
head of the bone. In rare cases the condition of recurring 
dislocation' is produced. 

> Sometimat it is difficult to laj whether deUj io redaction ct |m>loDged 
hinding the arm to the side ii moit to blame for the deplorable lott of 
power in the arm which follows. To give an instance : a sailor aged iiftjr* 
five, with prerious good health and no rhenmatic history^ sostained a 
sabcoraooid dislocation of his right humerus. Being at sea at the time he 
was unable to get surgical treatment for two days, daring which time he 
suffered much pain down the arm from pressure on the brachial plexus. 
At the end of the two dajs the dislocation was reduced, and for iife weeks 
the arm was bandaged closely to the side. From this time to when I saw 
him (eight weeks after the accidentj the arm was helpless. The moscalo« 
eutaDeoas of all the nenres of the plexus had escaped best, the biceps and 
bndiialis anticus action being fair. Deltoid action almost fdl, exteneioo of 
elbow Terj feeble, iezioo and extension of bcih wrist and fingers extremely 
impai ied. He was, for instance, quite unaUe to lift anything with the 
rig^ haad, had to feed himself with the left band entirely. Tbe fingers 
were kept stiff in tiie slightly flexed poattitw. Passire mtAMm iA the 
ihniMrT aad elbow was much limited and painful. There was no proof of 
aBTBCSDTtis, but ansEsstbesia of hand aad forearm, although iiMsompleif, 
was sdn mafked at tbe end of tbe eight weeks). 

Is aaotiber case^ aa elderly maa, the right shoulder was disl/^catt^d and 
rednoed at a boafctal, iLe %rtXi Wic^ )l^ in t/j the side for Itrtt weeks. 
Compitlt MXruphr 'A X'ij^ itlvAd xLXi*^]* fv;>/wed^ witb i^msxtUMrui aAjeett>e«ia 
c*T«r tie Ivwer half c#f tbatt m^imU ^tik was ikX qvsU; *:fntiy\/n\^}. He 
asfcesded ti^ bosphaJ Vjt »fi^hvtesi uyjt^llit^ iikrlv^ j^ttlrMXtigUi ax*d Tnansig^^ 
tna mt* peal zsijavr ^mj^fnX t»;¥Xl:U?L 

la a tmri ca*e, a w^itai w!,o ^*2l.* V> ii*e aV/ut a T*ar atft^trr \i^ >^;jdw.'t, 

cucnrrj a dt^cicr w** 'j*JIi*»c ir. br: Le yjti^.y/i>tT^^ tl* ••yCv.ti'A i'jt x-^m*.}' 
^we^f-fvwr kfmr* Q^, yLjKMjd wojt i^/^^, - J. H. 
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Modifications and Complic-ations. 

If the head leaves the joint cavity directly forwards it lies 
between the scapula and the subscapularis muscle^ so close 
.to the glenoid fossa that its edge touches the articular carti- 
lage ; in these cases^ which especially result from direct vio- 
lencOj within a few weeks the opposed bone surfaces become 
reciprocally worn down^ and this goes on increasmg, so that 
a deep groove is produced in the head of the humerus^ whilst 
the front portion of the glenoid cavity disappears and a new 
artiouktion is formed. Reduction in such cases is very diffi- 
oult^ and may be impossible without arthrotomy.^ 

hnmentt may take place although the head of the hone does not oome through 
anj rent in the capsule, and one of the following three conditions will then 
probably be present to produce it : 

I. Fracture of the anterior edge of the glenoid fossa, which if it unites 
by bone does so in a displaced position, so as to render the glenoid oavity 
narrower and more shelving. 

9. Separation of the capsule and periosteum in one piece from the neck of 
the scapula. This has been clearly demonstrated by French writers (see 
Duplay and Beclos, ' Traits de Chimrgie '). The edge of the glenoid fossa 
then gmduallj weara down as the dislocation recurs, until at last it may be 
difficult to prevent the huraeims from continually slipping out.. 

3. Fmcture of the coracoid procesA, when the symptoms of dislocation 
with crepitus on reduction, which is effected by slight pressure only, are 
present (see repoit of case and dissection by J. F. South, 'Med.-Chir. 
Tmns./ vol. xxii, p. 100). — J. H. 

* How long after the accident may reduction of the dislocation be safely 
attempted P It ia really iinpossible to lay down a binding rule on this 
point. There ai*e two chief dangers to be tliought of in old-standing cases. 
Efforts at reduction (and especially those involving strong abduction of the 
arm from the trunk, Riidden jerky movements of the arm in manipulation, 
&c.) may cause fracture of the humerus or inipture of one or more of the 
axillary vessels. There are other minor dangei's, such as the production of 
extensive bruisinj]^. tear of muscles, and possibly exciting the changes of 
osteo-arthritis. The older the subject the greater the chance that the 
vessels, if not atheromatous, will have lost their normal elasticity, and 
therefore be more liable to rapture. That the surgical neck or shaft of the 
humeras may give way is also more likely in advanced life. Hence, if the 
patient is past the prime of life, the surgeon must be the less inclined to 
advise reduction even within reasonable lapse of time since the dislocation, 
i. e. from four to six weeks. It is true that breaking down adhesions by 
moderate manipulation may improve the i-ange of movement, even though 
reduction be not effected ; but if the humerus is broken in forcible endea- 



PLATE XXXI. 

OLB SUBCOBACOID DISLOCATION. FORMATION OF A NEW OLKNOID 
CATITT. WBABINO AWAY OF THE HEAD OF THE HUMKBUM. 

(Compare tbe horizontal section in Fig. 44.) 

Fig. I shows the two bones seen trooi in front. The h<;a/i of the 
bnmems conceals the glenoid fossa, and articalates with the ne/;k of 
the scmpola immediatelj below the coracoid pr'/cess, where there in a 
ridge d new bone formed. The hamems remains s/^mewhat 'd}A^mU'A, 
the mobility of the new joint is extreme)/ slight. 
K^. 2. — ^The same specimen, showing the back of the huifieral head 
twaj. The ebomation of both bones which was pret^nt /;anri//t 
iiB£i>rtaBatelj be seen in the illostrati'.n. 



PLATE XXXII. 

FBACTUBE OF THE SUBOICAL NECK OF THE HUMERUS. 

Fig. I. — A dissection in which parts of the deltoid and pectoralis 
major and minor have been removed in order to expose the fractured 
bone, &c. It will be seen that the shaft is displaced inwards, and 
endangers by its projection the axillary vessels and nerves. The long 
head of the biceps is twisted and displaced. 

Fig. 2. — An old severe fracture of the surgical neck, which implicated 
also the tuberosities and the anatomical neck. The upper end of the 
shaft is displaced upwards and inwards, and is united to the rest of 
the bone by much spongy callus. 
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Saprfk-coracoid dislocation^ extremely rare, is always associ- 
ated with fracture of the coracoid process. Dislocation with 

▼oars at replacement (and this certainlj happens much more often than one 
would suppose from printed records) the patient is left considerably worse 
than before, whilst if the axillary vessels be torn the danger to life is some- 
thing like 70 per cent Great difficulty may be found in effecting reduction 
at the end of even three or four weeks, whilst it is rarely possible without 
incision after six to eight weeks have elapsed. But this is only a general 
statement, and some remarkable exceptions where reduction has been 
secured at the end of four to six months have been put on record. Taking, 
then, six to eight weeks as being roughly the limit at which the surgeon's 
efforts (without operation) are likely to be successful, we may again 
emphasise the necessity for avoiding sudden and forcible abduction on 
account of the risk both to the bone and to the axillary vessels. 

The patient being fully ansBsthetised the arm should be worked gently in 
all directions in order to break down adhesions, and then Kocher's method 
and traction with the arm moderately abducted should be alternately tried. 

Malgaigne, Korte, Callender, and Stimson have collected series of cases 
in which the axillary artery or vein, or the subscapular or other large branch 
of the axillary artery, have been damaged during efforts at reduction, and 
with the proviso that in a few of these the damage may have been done at 
the time of the dislocation, we have upwards of fifty cases from which to 
draw conclusions. 

1. Whilst some of the patients were old (in Sands' case eighty- four 
years, in Callender's sixty -one, in Hailey's fifty-nine), nevertheless a con- 
siderable portion were subjects under thirty, whose vessels must have been 
perfectly healthy. 

2. The axillary artery is far more likely to be torn than the vein, though 
the absence or cessation of pulsation in the axillary swelling, which first 
draws attention to the injury, is not conclusive evidence as to the implica- 
tion of the arterv. 

3. Spontaneous cure is possible, but would neem to have occurred in only 
six out of thirtv-two cases. 

4. Should this unfortunate accident occur, the best treatment would 
appear to be immediate ligature of the third part of the subclavian artery, 
unless there is strong reason to think that it is the vein or a branch of the 
arterv onlv that i» involved. To make an incision into the axilla, to clear 
out the blood, and to find and tie the Ueeding vessel in situ would appear 
theoretically to be the riglit course, but it has the grave drawback that all 
the recorded oases have Wen fatal see valuable paper by Lord Lister. 
* Brit. Med. Joum..' January 4th. 1890. which gives the results of two cases 
of old dislocation <»[K-nited on by nj^n incision, division of a^lhesions. Jt'*.l. 
In his fatal c-iise of rupture <»f the axillary artery 'liishxation unreduced for 
eit'-ht weeks' it w;ls f«>und at liie post-mortem that the arterv hail been fixed 
to the coHicoiii process an<i to the head of the humerus by a finn fibrous 
band of new formatiioo. Many surgeons h^ave reconled successful cases of 
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simnltaneons fracture of the neck of the hnmerus is a very 
severe injury. If reduction fails with the aid of direct 
manipulation an incision should be made^ and if the loose 
fragment is small and chiefly intra-articular, it should be 
removed. Formerly it was advised to make a false joint at 
the side of fracture, whilst leaving the head in its displaced 
position. 

Downward Dislocation of the Humerus. 

In this form the head rests on the lower border of the 
glenoid fossa, and is easily felt from the axilla ; the ami is 




Fig. 51. — Horizontal section showing a sabspinoos dislocation of 

the hamenis (compare Fig. 44). 

raised nearlv horizontallv from the side, the deltoid is 
markedly flattened, the acromion projects, the glenoid fossa 
is empty, and the functions of the joint are lost. Sometimes 
the ami is strongly elevated (Luxatio erecta), reduction suc- 

oj>on\tion on old unreiluceil subcoracoid dislocation. With regard to this 
pi\K*edure it may be noted that — 1st. Even with free exposure of the part 
by the orvlinary excision wound it may be very difficult to make out the 
exact obstacle to reilui-tion. and to divide it. Tlie use of pulleys may be of 
great assistani^e. and. Excision of the head of the bone sometimes gives 
the best i*esult, esi>ecially when the disKkcation is of very old standing. 3rd. 
No such operation is justifiable unless the patient is otherwise in thoroughly 
s]^x)d condition, and unleas there is no prospect of a fair range of mobility 
* i^a^ ul * aqig noo¥md.---J. H. 
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ceeds with traction on the arm, and direct pressure on the 
head from the axilla. 

BcLckvcard dislocation (subacromial or sabspinoos) is very 
rare, and occars chiefly from direct violence. The head of 
the bone is readily seen and felt in its abnormal position ; 
the coracoid process projects in front.^ 

Reduction is effected by traction on the arm when abducted, 
and direct pressure. 



Fractures of the Humerus, 

A. Fractures of the upper end. — ^The bone may break 
through the anatomical or surgical neck, but more commonly 
the line of fracture does not exactly follow either. Direct 
violence may produce it from a blow or fall on the outer 
side of the shoulder, or the fracture may be indirect owing 
to a fall on the elbow pressing the head of the bone against 
the glenoid fossa or acromial vault. The diagnosis of these 
fractures is always difficult, and when there is much extrava- 
sation it is extremely so. Besides carefully noting the direc- 
tion of the humeral shaft, and any alteration in the contour 
of the shoulder, careful digital examination should be made, 
both from the outer side and from the axilla. Normally 
the tuberosities, the bicipital groove, and the surgical neck, 
are easily to be felt, not however the anatomical neck or 
the cartilage-covered head. Fracture through the ana- 
tomical neck, strictly speaking, is very rare. If the articular 
part of the head were alone broken off wholly within the 
capsule its vitality would be in question; it might be com- 
pared to a loose body detached by violence in the knee-joint. 
As a rule this fracture is, however, not purely intra-capsular ; 
the fragment is liourished through bands oi capsule, and 
the line of fracture runs through the adjoining tuberosities 
or upper end of the shaft. Impaction may easily happen, 

* In tiie case of an epileptic patient the humerus was displaced under the 
spine of the s«apul;i «lurinir a tit. In spite of the conspicuous deformity no 
attempt at reduction ha 1 bc-e u niaile. and when the patient came under obser- 
TJition six months hitf r the arm was much wasted even to the fin^rs, and 
was almost useless. There was nearly three quarters of an inch lensrthening 
of the arm, which was practically rigid at the shoulder. — J. H. 
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the displacement is as a rule bnt slight, but the looae tia^- 
meat has been known to be turned completely round, so that 
its cartilaginoas sorface faced the shaft. 



1^ 




Fig. s>' — Frscture of the great tubemit; of the right humenu- 
^'8- 63- — ^he npper end of the liumsnu, iihowing posiible lines 
of fracture. 




Fig. 54. — Axillary pad made out of wood-wool encased in gauze, and 
vctainod in poalliun by a bandage. 



The Hyniptimis iirc those of a severe traumatic lesion of 
the Hlioulder-joiiit. Only under an anfesthetic can the 
fnicturo be made out, owing to abnormal mobility and 
crepitus. Tliere will, of course, be marked loss of function 

Treatment. — With the patient in bed, weight extension is 
applied to the arm ; subsequently an axillary pad is used, and 
puBsivu motion is commenced early. 



H'llACrUBliS OF THK HUMK.RDS. 'I 

E. Fracture through the. mirgicnl veeh (sen Plate XXXIII, 
fig. 3) is a fairly common injury. The bone breaks below 
the tuberosities, or the shaft ia impacted into the tatter. The 




^'p- 55'~ ^P""'t''>n of tlio left upner epiphysis oE tlio huiaerun 
in a girl nged RFtfen, who lind fallen directlf on lo the BhouMer 
frtim a conHidembls height fom'teeii days before admiraion to 
tho hoHpital. The upper end of the diunhyBis is disulnced far- 
wards and inwards, and ils mis directed in front of the aero- 




the pectural impei't due lo tUo 
isplucement of the diapliysis. An incision irss made on the 
front of the joint (w fov resection); the dinphjsis, whii'li was 
oomplfteljr dupkued, was returned into position, and Uied hy 
means of a steel needle. Union retailed with good raavement 
in the shouldci. 
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fractore is asnally dae to direct violence from a fall on to 
the shoalder, but occasionally from one on to the elbow or 
hand. The upper frBginent reinaius partly under the influ- 
ence of the muscles inserted into the tuberosities. It is of 
importance alike for the diagnosis and the treatment to make 
out whether the shaft is driven inwards or outwards. In 
one case the aiis of the hamerns is directed towards the 
coracoid process or the claWcle, in the other the arm is 
addncted. The first is much the more frequent. When 

Fio. 57- 





^>S- 57- — FfBCture of the nirgical neck. The shmft is displaced 
inwards and abducted. 

Fig. 5S. — Fracture of the aargical neck. The abaft U displaced 
outwaidj and driren into the bead. 

this has occurred the arm is, as a rule, sliortened and slightly 
abducted. There is abnormal mobility as a rule if the head 
of the bone be well fixed, and if there is much displacement 
the upper end of the ^^baft may be felt under the pectoralis 
major and skin. It must be remembered that a dislocation 
may be combined with the fracture. 

Treatntfut. — direful reduction of the displacement under 
an anitstlietic is imliiMtod; and weight extension, either with 
the paliont in lied i.r going about (see Figs. 60, 61, and 62), 
should be cmpliivcd. 

Countor-extciisii.ii i.-; advisable : ana.xillary pad may, as a 
rule, be dispensed with. Careful passive motion should be 
begun as soon as possible. Fracture through the tnberosities 
is, as a rule, due to a fall or blow on the outer side of the 



PLATE XXXUI. 

FKJLCTUKSS OF THE UPPCK EXD OF THE HUMEKU^. 

Fig. I. — ^Terticad secdon of a normal bone from a joang adolu 
shoving the epiphjsial line. 

Fig. 2. — Separation of the upper epiphysis; the specimen is sei^i 
fh>m behind and the outer side. The diaphjsis is displaced forwards 
and inwauds. :. Tramdaiarf note. — It is obrioas that this is a mistake 
in description* since the line of fracmre in no part follows that of the 
epiphjsial junction.) 

Fig. 3. — Specimen showing an old united fracture, the upper frag- 
ment being somewhat abducted and the shaft adducted, so that the 
two are united at a right angle. There was probablj some impaction^ 
and there is much callus formed. 

Fig. 4. — Case of fracture through the surgical neck in a man aged 
twentj-two. The shaft is displaced forwards and inwards, as will be 
seen bj comparison of its axis with that of a normal humerus shown 
in fig. 4 <i. 
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shoulder. Impaction may be present. The treatment is 
on the same principles as for fractare of the sargical neck. 







— rnctnre of the inrKical neck od the n., 
s puckered oiriiif; b> the pointed end of t£e (baft- 
»rm u abdncted »aA iborteDtd. The pktient wm aged twentj- 
Complete icporitioii «m effected niider an uiaftbetic. 



C. Trattmatie nepurattott of the upper epipkytrU of the 
humenu (see Phttes XXXIII and XXXIV). — This injury on 
accoant of its comparative f reqnency is of practical import- 
ance, and may be doe to a fall, either on the shonlder or the 
arm. The symptoms of this lesion are often quite charac- 
teristic ; the head of the bone remains in position, and the 
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PLATE XXXIV. 

SEPAKATION OF THE UPPEB EPIPHYSIS OF THE HXTMEBUS. 

Fig. I.— Dissection showing the epiphysis still retained in place by 
the capsule, &c. The end of the diaphysis is qoite free, whilst bands 
of periosteum are seen attached to the epiphysis. The coracoid pro- 
cess is not yet united by bone to the scapula. « 

Fig. 2. — Great impairment of growth in the right humerus from an 
injury sustained in very early life. 
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tromely difficult, or even iniposHiLle. If reduction is effected 
the treatment is the same as that for fracture of the nnrgical 
nock ; if reduction fails under an anffistlietic an incision 
should be made, and the interposed soft parts, periosteum, 
&c., disengaged, and the diaphysis thus returned into place 
I have known of several cases of this kind in which after 
reduction a long steel needle was used for fixation with the 
best rosulta. If incomplete replacementis obtained probably 
the growth of the bono will bo much interfered with, and it 
is therefore most important to overcome the displacement. 
Weiglit extension and a good axillary pad may be useful 
after reduction. 

We sometimes observe detachment of this epiphysis in 
newly born children, resulting from injury at the time of 
birth ; in such cases the upper epipliyaia (head and tuber- 
osities) may be strongly rotated outwards, whilst the dia- 
physis is rotated inwards. If this condition is not corrected 
marked loss of mobility will follow.' 

' Analjalng the reaoi'ds of nixty-aii om«i of separatinn of tills epi[iiijBis 
(tiiivteeii of which wore under inj own olinorvFktion'l, I Hnd nil occurring at 
liirlh and four duiing the firat jear of life, Omitting theae, the average 
age at which the detachment o^^curred was thirteen jean ; in no fewer than 
seventeen was the patient fifteen years old or loure. Sufficient evidence 
eiiitii from tHwt-mortem ennminntion or opurutiun (hi all eleven cases) to 
enable us to say that the sepai-ation occur* in probably nearly all of 
the case* exactly at the epiphvEial line. The strong curve of the latUr, 
due to the upwanl projection of llie tnp of the diaplij»i« about it» centre, 
is of practical intereet. An American surgeon named Moore claimed that 
when the diaphysis is displaced it hitches (so to spealt) against the outer 
nod under part of the epiphyiis; hence the difficulty in reduction, 
lo be met by a uiantcuvre digni6e<l by the name of " Moore's method," 
which simply consists in carrying the humerus forwards and upwards, then 
mnking slight extension whilst t!ie arm is brought down to the side, and 
theiv fixed. Hoore regards this locking of iliaphjsis and epiphysis as of 
constant occurrence, and that "no plan of treatment " (except his own) "is 
likely to succeed." The wholecontention is a fallacy. In the cane of dis- 
placement of the diaphysis, here, as in other parts of the body, the main 
difficulty ill reduHion, if any eiiuls, is due chiefly lo interposition of soft 
parts, and especinlly of the tense peiiosleal sheoth, through which the ex- 
panding enJ of the diaphysis has been driven. 

The following are the uhief points in the diagnosis of separation of this 
epiphysia : 
~ " I. The Bgi' of the patient— under about twenty yeaiT. 
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of dislocation of the shoulder, and may oven roault from 
efforts at reduction, involving strong rotation. Fracture of 
the lesser tuberosity is much more rare. The symptoinH are 
pain on pressure, loss of function, and a gap at the Hoat of 
fracture. The treatment consists in keeping the arm at nmt 
with the fragments as nearly in apposition as poBsiblo. 

E. Fractures of the shaft of the humerus (Plate XXXV).— 
These may result from direct or indirect violence, and 
present, in the most obvious way, the usual symptomii — 
abnormal mobility, crepitus, and displacement of varying 
degree. If the fracture be below the insertion of the deltoid 
muscle the upper fragment will tend to be drawn outwardii ; 
if towards the junction of the lower and middle thirds the 

roughly rubbing the fragments together, even if reduction if effected, and 
BO destroying the delicate epiphysial disc of cartilage. 

A very important question arises as to bow far an operation is justifiable 
in a case where the diaphysis has remained partly or wholly displaced, and 
the patient comes under care some weeks or months after the accident* 
What bad results have we to expect if nothing is done? First, arrest of 
growth, since the epiphysial disc almost certainly remains with the epiphysis* 
But the nearer the subject approaches adult age the leas need we think of 
this. Further, if by operation we replace the diaphysis, it is by no mtaiM 
certain that we can prevent shortening occurring. 8ecoodly, impaired mtft^^ 
ment at the shoulder-joint, especially in the direction of abdoction and 
rotation. If these are much limited an operation is probably adrisabte, and 
still more so if there is eiidence of p r easn ne on the axillary Tesaek or the 
brachial plexus (both, however, rare). Tlnrdly, ankylosis of ike skofild4rr* 
Much will depend on the peculiar circumstaiices of the tMennd tkeoperaiiTe 
zeal of the surgeon ; but the example of Bmns* two rises and of Smtik's is 
Terr encouraging in the direction of a^eniwti. If ike dmfhjim numfm 
displaced to a considerable extent a Tery fair rcsah maj tn uumj tmm ke 
expected, although shortening will prv>bably oecvr, Tkis is sk^^wn tn ihit 
cases recorded by Pczer, Hamilu» two), and in oo« cf my uwn. In all 
the»e firm cnioo occurred^ and u^r^rumlM at tiie thfinlAer-yAmt w^rt T*fy 
good. Owing to osszfi<cat:<in in tke cncrsectiikg bridge df ptrnfttrvia, we 
have Irttle ^^-use to fear Boc-cnsoa ketwMs tke d^af4yfM aad teyt^fim. 
Howerer. in tiro -!:«« !>vtL o^csttts-z at scrtE^ rwrjriid hj U^i^ttnakdi aad 
DurocLer & fal** joi=.t ar>c-ean Vj iare ficrawsd. 
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PLATE XXXV. 

Fig. I. — Dissection showing a fracture about the junction of the 
lower and middle thirds of the right humerus (artificially produced, Ut 
show the relation of the musculo-spiral nerve to the site of fracture). 

Fig. 2. — United fracture with displacement of the shaft of the 
humerus. 

Fig. 3. — Fracture above the epicondjles with typical displacement, 
simulating backward dislocation of the elbow. 
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lower ends of the bone. The so-called Middeldorpf's tr 
angular apparatus (see Fig. 64) ia much used, and if thci 




Fit(, 64. — Strong metn! splint (not padded] applied to a fractun 
of the liumerus ; it can be kd arranged w to keep the arm 
abducted to a right angle- 
is a marked tendency to reproduction of the displacpment 
strong extension may be required ; for this purpose the 
counter- extension should not be made from the axilla, but 
from the side of the chest. In auch cases it ia probably best 
to confine the patient to bed, when the counter-extension can 
be readily applied to the thorax, whilst a weight sufficient 
to maintain proper extension at the seat of fracture is 
applied to the abducted arm, which rests on a pillow and 
table close to the bed. Thus any undesirable pressure on 
the nerves and vessels in the axilla is avoided, 

r. Fi-adui-e of thfi lower cud of the humerus. — Under this 
hendtng are included those fractures which occur below the 
upper part of the origin of the supinator longus. 

Their exact diagnosis is often a matter of much difficulty 
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ill spite of thorough palpation. We may note first the 1 
normal pelationw of the bony points, and especially those of I 
the epicondyloH {sco Pigs. 65, Gfi, and 67) with thftj 




Fig' ^S- — The lower end of the hnmeruB. The dofted lines point 
to the trochlea and capitelluni, the internul nnd external epi- 
eondjle», the Eossm for the coronoid pnweas mid heiid of the 
radiuH in full flejio.i. 





Fig. 66. — A line paasing between the two epicondyles when the 
elbow ia extended cuts through the olecranon. 

Pig. 67. — Lines drawn from the top of the olecranon to either 
epicondjle when the elbow is bent to form an obtuse angle. 

olecranon. When the elbow is fully extended the trans- 
verse epicondylar line cuts through the tip of the olecranon. 
When the elbow is bent to a right angle the three points 
form a triangle whose plane is vertical (see Fig. 67). 

Further, it is most important in making the diagnosis 
to carefully compare the sound with the injured elbow. 
Although it is impossible to arrange all cases of fracture of 
the lower end of the hnmonis in strict tabular form, the 
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Figs. I a and i 6. —The bones of the i-ight elbow, fix)m a child^who 
had sustained a severe injai*y by n]achinei*7. The lower epiphysis of 
the humerus was partially detached, and in addition thei'e is an oblique 
fracttire in the lower third of the shaft, with longitudinal fissure. 
Longitudinal fracture of the oleci*anon. Amputation was required. 

Fig. 2. — Longitudinal split in the humerus below a comminuted 
fracture of its centre due to a gun-shot injury. Recovery after ampu- 
tation. 

Fig. 3. ~ T-fracture of the humerus. 

Fig. 4. — Oblique fracture through the elbow-joint, detaching the 
capitellum and the external epicondyle. 
a. Fracture above the epicondyles. 
h. Fracture just above the articular eminences. 

c. Oblique fracture thi*ough the outer part of the joint. 

d. Oblique fracture through the inner part of the joint. 

e. Isolated fracture of the inner epicondyle. 

/. Isolated fracture of the external epicondyle. 
g. Intra-articular fracture of the capitellum. 




merit by wei^tht ei 
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MtV a Mmall Haml-Vjag, Ac), will be useful. Iii 
H HJinilar <![ilinl to that shown in Fig-. 63 may be 
, l)Ut I cfinrmt inwist too .strongly on the necessity 
i^iiri' in t-fTi-iting the first reduction, and in sui>er- 
r- iiftt-r trt'ulnient. Asa rule I employ an anicsthetic 
I ii>jtriri(f ii|i the fraeture, and suinetinies even when 
ij/ tlii' «[iliiit, Ac, which should not be too long 
liiiit jtstsMive movement and massage should 
.■<i .-iirly. 

i-ittmcnt in iinituccGHsful union may result in the 
iiIkum or viiruH (wee Plate XXXVII), 

[Om- iriijiiFrlniit fint haw lately became clear, owing to the 
rndiugniiihy. Thg mastt of bone which is felt just 




PLATE XXXVII. 

VALGUS AJTD YULU8 POSITION OF THE BLBOW FOLLOW I HO 
F&ACTUBE OF THE LOWSE END OF THE HUMEEUS. 

Fig. I a. — Oblique fracture like that shown in fig. i, which had been 
prodaced two years before the drawing was made. Patient a man 
aged thirty-foor. The elbow is in a position of marked ra^os. 

Fi|^. I. — Preparation from a similar case, showing eridence of ar- 
thritis deformans, thickening of the head of the radios, kc. The 
fracture through the lower end of the hnmeros had been obHqiie and 
the capiteilnm displaced upwards. 

Fig. 2. — Cubitus Tarns following an obbqme fracture abore the €^ 
condjles which had united with displacement. Arthritis ^dfjrmaam, 

Hg. 2 a. — Cubitus rarus on the bring subject, loilowing fraccsre of 
the lower end of the humerus. 
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abuvc the bend of tlie t-lbow tii s<i timiiy oisi-s i>f Hi'|m- 
rated lower epiphysis and t.htt liko at the end of tiv»hiii>tit, 
which is pnt down to excessive chIIui^, mid which no iiini'li 
limits the movementa of the elbow, is not reully calliiM nt all, 
but the end of the shaft which wan ori)fiiially diKpliLcid iiud 
never reduced. 

The accompanying figures illustrate this wi'll, Thi' !lr«t 
one shows a side view of a separated ejiiphywH in u boy 
aged five, taken eight days after the accident. The injury 
had been carefully treated from tho first on u. Mplint, and 
the displacement was supposed to have been corrected, Tho 
skiagraph shows that the diaphysis still projuctud Htrungly, 
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results from a fall mi tho hand or elbow, is rare, aiid UBually 
tlip line of fracture passes partly outsuio tlm joint. It in- 
cludea trauinatii! dt'tachinont of tlio luwor opipliysis {nee 
Plate XLI, fig. 3, and Plate XXXVI, fig. i «). 

The displacement is usually not groat ; bfsides tho usual 
signs of fracture there is extravasation into the joint. 
Examination should be made under an anfe&thetio, and after 
reduction the fracture may be treated either by splints or 
weight extension, and with the cibow either bent or extended. 
Early passive motion. 

(c) (d) Oblique fractures of the louier end of the liumeriia 
through the elhnw-Joint may break off either the capit<'llar 
or the trochlear portion, occasionally both at the same time, 
and may be accompanied bymueli diitplaeement of the boncK 
of tho forearm. The amount of swelling and pain on examiiui- 
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it aliiicijit iinpiisJsibU' In ri-iluc-c siicli displiicoim'iit as is liore 
alioivii with manual traction, the elbow-joint being extended ; 
and wJiat applies to manual tnuition muat equally apply to 1 
weight extenwion. The next figure nliowa the result of as 
full flexion of tlio elbow-jiiint as the swelling would allow ; it I 




lent vesnlt obtained. 






h tliiil s}ii>ii'ii aliovy ; by full flexion 

e|iipUyflis in bvougbt into almost perfect posi- 

Itapt up for three meeltB and an eicel- 



wil! be seen that the epiphysis has glided into almost perfect 
position, and there was no diffiouHy in keeping it there. 

Nothing could more clearly illuatrata the value of putting 
Up such fnicturea in the flexed position. — J. H.j 

As complications we have to note occasional injury to the 
ulnar, the musculo-spiral, or tlio median nerve, which have 
been known to be toni through ; such injury would naturally 
require careful operative treatment. Sometimes also the i 
brachial artery has been damaged, threatening gangrene of -, 
the arm. 

'b) Tranaverite fracture teithiii the joint. — This form, which 
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should be made every three or four dskj^ dnris^ the first 
fortni^t, and after that every two dajs. The padded metal 
spKntd, which can be altered a» regards the angle at everj 
change of dre^sing^ are amongst the mo<§t nsefnl ; but con- 
tmaoQS wei^t exten^n may be tried^ especmlly with the 
elbow flexed^ and the traction maife in the axis of the 
forearm- An oblique fractnre, on the oppowte or inner side 
inTolTing the trochlear ^nxrEsice, is mnch lesi comraon^ and 
resnlts from force tranffmitted through the middle of the 
joint end a fall on the elbowi , The prognoCT, on accoont 
of the displacement being Ies»^ is more favourable than in 
the last case. 

>) FmctKTfi nf the mtemal f^pi^ondyk is a frequent rnj^ry, 
sometimes resoliang' from a fall or Wow on this projection of 
bone ; mnch more commonly it occnrs from indirect violence, 
from fraction exerted through the internal fckteral Kgament 
with the forearm forcibly abdncted. The point of bone » 
at first 'ietairhed, and then dislocation outwards occurs. 
The epicoadyie is ^>metrmes excessively displaced even 
under the trochlea ; there » extravasa^n of blood inti) 
the joint with abnormal mobility. In the treatment of this 
injury Kocher reciimmend:* if the epicondyle is moderately 
di*plai?ed t:kat it ^vuld be fixed by operation^ or in old cases 
removefi hv ex^i**inn. A* a resnlt of the examination of the 
joint hi several of 5he^*e operations Kocher beGeves that 
this fracture ii* almost alway* due to traction, and that it 
drrectlr x)r«*fii^x>r,Me^ -o "iHtward dislocation. 

Tkt^ fractnr^ 'it nhe '^TZ^msH et^icondvle » excessively 
rare, ?/»!• I hav^ kno^n ii ^'^^jm^ with an inward disL-^ation 
of J:ke ^.'.r^^ATva. 

In'.rz^f '^V-'i^ar Trri^T,>tr> r ^h^ 'fitKf^^.Llft ffh mav occnr 
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CHAPTKR III. 

C the 1 t appears to be subluxtited, movements are free^ 

except extension and supiaationj which are limited and 

infol. I'he detached capitetlum may be clearly distin- 
shed, 

Vreatment. — Excision of the detached piece of bone 

gh ail incision made in the outer side. 

aetures in the form of a T, a V, and a V are severe 

*a, complicated not only by involvement of the joint, 

hjso freqnently by wounds of the soft parts. The lower 

I of the humerus seems particularly disposed to longitu- 

al fi'acture, such as is shown in Plate XXXVI, fig. 2 (the 

«Qlt of a gun-shot injury). A correct diagnosis is not 

possible, since either lateral portion of the lower end of 

humerus can bo moved on the other, and on the sliaft. 

e treatment antiseptic dressings should be applied to 

nds with weight extension, the elbow being straight. 



Dislocatwni of the Elhow. 



e have to distinguish between dislocations of 
Dones, and tho.se of one only (cither radius or ulna). 

A, Backward dislocation of both bones. — No form of dis- 
placement is easier to produce on the dead body than this, 
first by hyper-extension sufficient to tear the capsule in front, 
and then forcible backward pressure with the forearm some- 
what bent. The elbow remains flexed at an obtuse angle, 
and flexion is difficult owing to the coronoid process being 
fixed against the end of the humerus. On the living 
subject the symptoms are very obvious, and include 
projection of the olecranon and head of radius backwards, 
and (to a less marked degree, owing to the covering of the 
soft parts) of the humerus forwards. The epicondyles are 
further removed from the olecranon than normal ; the length 
of the humerus is unaltered, but its axis is directed in front 
of the extremity of the elbow. Traction on the forearm 
does not cause the displacement to disappear. Occasionally 
this dislocation is complicated by other injuries, — for example, 
a fracture of the coronoid process, of the internal epicondyle, 
of the olecranon, or of the trochlear surface ; and the prognosis 
in such cases must naturally bo worse. 



■ gut. _ 



PLATE XXXVIII. 

BACKWABD DISLOCATION OF THE FOBEA&M. 

Fig. I. — Dissection of a dislocation artificially produced. Of par- 
ticular interest is the condition of the annular and external lateral 
ligaments. 

Fig. a. — Backward dislocation as seen in the living subject. The 
elbow is flexed to an obtuse angle, the olecranon projects abnormally, 
and the rounded head of the radius is seen just beneath the skin. The 
axis of the humerus lies in front of the ends of the forearm bones. 



DISLOCATIONS OV THE BLBOW. 




Fig. 76. — Becent diilorstion nf tlie left forearm bBckwards in a 
Hoj kged fonrteen, showing Rirellin^ about the elbow, promi- 
nence of tlie olecninOTi, «nd shortening of the forearm. 

Trenlment. — ^The method of reduction is shown in Figs. 
77 to 80. llie snpinated forearm is first brought into 
hyper-extension, so sb to release the coronoid process from 
the olecranon fossa ; then traction is made on the forearm, 
whilst the lower end of the humerns is fixed with the 
surgeon's other hand, the thamb being placed in front, and 
the fingers exerting pressure on the olecranon. 

Flexion of the joint then completes the reduction. 

The after treatment includes fixation of the joint for 
fourteen daya with repeated change of dressing and passitre 
motion, and after that allowing free motion to the joint. 

FiSB. 77 — So. — Methml of reduction of a backward diHlocation of the 
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Fig. 78.— (See description of Pig. 77.) 



Fig. 79. 



Fig. 80. 





^'S- 79' — Downward traction on the forearm. 

Fig. 80. — Completion of reduction by flexion of the joint. 



B. Lateral didocations of ihe elbow, — These are not infre- 
quent, the outward variety being the most common, and 
being often combined with a fracture of the internal epi- 
condyle. This fracture may be the result of direct violence, 
but is much more frequently due to the drag transmitted 
through the internal lateral ligament. The ulna, in this 
form of dislocation, rests against the capitellum, the head of 
the radius being free still further outwards : as a rule the 
forearm is at the same time displaced somewhat backwards. 
The internal lateral ligament is either torn or the epicondyle 
dragged off. If the forearm is dislocated inwards the ex- 
ternal lateral ligament will similarly be torn through. In the 
first case the trochlea projects strongly under the skin, and 
the internal epicondyle is probably found to have been 
broken off ; in the second case the capitellum and external 
epicondyle project, unless the latter has been torn off, and 
on the opposite side of the joint the articular surface of the 
ulna can be felt. 

Treatment. — Under anaesthesia the elbow should be hyper- 
extended and direct lateral pressure made, followed by 
traction and flexion of the joint. If some obstacle interposes. 



PLATE XXXIX. 

OUTWARD DISLOCATION OF THE FOREARM, WITH DETACHMENT 

OF THE INTERNAL EFICONDTLE. 

Fig. I. — Dissection of the right elbow seen from in front, showing 
lateral displacement of both bones of the forearm, with tearing off of 
the epicondyle, which is still connected with the ulna by the internal 
lateral ligament. 

Fig. 2. — The same dislocation viewed from the outer side. The 
contour of the front and back of the arm and forearm are but little 
altered, but the head of the radius projects strongly under the skin. 

Fig. 3 shows the same dissected. 
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repeated lateral movements (extension with abduction^ Ac.) 
may be sometimes of use. If however reduction fails the joint 
should be opened (best by two lateral incisions)^ since by this 
means sometimes excellent results are secured. 

c. Forward dislocation of the elbow is a very rare accident^ 
which may occur from a blow or fall on the olecranon when 
the joint is fully flexed; it is unnecessary to say more on 
this subject. 

Dislocation of one bone forwards and of the other back- 
wards is also very rare. In its treatment each bone must be 
reduced separately. Isolated dislocation of either radius or 
ulna is occasionally met with^ especially of the radius^ the 
head of which may be displaced forwards, backwards, or 
outwards. 

Backward dislocation of the radius alone is very uncommon ; 
it can be easily recognised by palpation, the elbow is half 
pronated, and the patient is unable to extend or supinate 
the forearm. Reduction is made by vigorous traction, direct 
pressure, and adduction of the forearm. 

Forward displacement of the radial head is more common, 
and may result from a blow on the back of the radius, or 
from a fall on the pronated hand. The head of the radius 
projects forwards above the capitellum, and produces an 
abnormal convexity in the region of the supinator muscles. 
The forearm is slightly flexed and pronated, active supina- 
tion is impossible, and flexion can only be done to about a 
right angle. If uncomplicated with fracture of the ulna in 
the upper third there will be shortening of the radial side 
of the forearm. Reduction is best effected with the elbow 
bent and supinated by strong traction. In all these cases 
where the radius alone is dislocated the orbicular ligament 
is either torn, or the capitellum slips out of its grasp. Not 
uncommonly, particularly in the forward dislocation, reduc- 
tion is rendered difficult or impossible owing to the inter- 
position of part of the capsule. In these cases arthrotomv 
should be done, and reduction effected after dividing the 
interposed soft parts. In making the incision care should 
be taken to place it sufficiently far outwards to avoid the 
radial nerve ; only in the worst cases is resection instead of 
arthrotomv indicated. 
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Under the name of internal derangement of tlie joint 
^ereml tntra-articniar injuries are included; one form we 
have already noted — a detachment of the capitelliim. of the 
hamoms. Another variety deserves notice here, and whilst 
its oaasation and symptoms are well known, its anatoaij 
K^ntinaally furnishes subject for controversy. It is met 
with onlv in vounj? children, and txrcurs through a TisnyrooB 
pttll on the infant by the person who is leading it aloiigv — as, 
f^>r infitanoe, when the child is likely to faQ. The sympccviis 
af^ ail follows : — The child hangs the painful arm •iownward in 
a pnxiated potiicion, and cries when supinacioB. is acsemplied. 
Th«^re b no obvious defonnitv at the elbow. If nhe- fcvtmnn 
W sapinaceii whist traction is made, and zhs^ ihre dhow 
tle.xed« the symptoms disappear, and the child wiZ a^fraan nse 
thifr ana : h i^^ however, better to keep the pars ccx< on a 
^ffijur for a few davs. These cases, which i£xab:'!i2v jresemble 
tmA ooher, are expi^uned by sc-eae siir^:ni§ :fcs rtgfi^g due to 
aoi iaxvoLpiuece f:r=i of dsil^jcauBoa ot iihe hsAi :z ik^ mdiiiis, 
5»y ociirr?^ *> Jk r.:rri:ig' -?c lae xzudama^i ^actsr-ri- :€ ihe joint 
tise r*.*i>ffer:?:»r nkn tecw^ec lir ieaki i€ lie rfcihis: a^nd the 
ixitierz^' 



Thf*fvr 'Tf'fu:"*! :\L?f^ Trim. fhTs :c ~:u:^v^. i^nmr^ ^iildpen 
rT!f^'7i">C3:'t frtcrLr; 7> x«'JI TZULT'imTrni. 7itf naacje "dnrd of 
rhf^ r»'fi.'fs :> L'siuf."^ -rL'^'K'^i^L tzuL ri -Jif^ ir-^ rTriEen about 
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PLATE XL. 

FRACTURES OF THE FOREARM NEAR ITS CENTRE. 

Fig. I. — Typical deformity due to a fracture occurring in a boy who 
came under observation when the fracture bad begun to unite. Under 
an anaesthetic the union was broken down, and the limb carefully put 
up on a dorsal splint with the elbow extended. A good result followed. 

Fig. 2. — The bones of the right forearm seen from in front, from a 
case similar to that shown in fig. i. The radius is firmly united by 
bone, the ulna shows a false joint, and both bones present an angular 
bend. 

^^S- 3- — Specimen from a fracture of both bones united in fairly 
good position, but with great limitation of rotatory movement, due to 
projections of new bone from both radius and ulna, which fit together. 
There was marked arthritis deformans in elbow and wrist joints. 
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most be rerr cairefDl that the retentive apparatos does not 
press the two bones towanls each other. The first pmnt 
then is to :see that the splints are wide enong-h to project 
along the sides of the forearm. The second point is in what 
position to maintain the forvann ; natnrallT the elbow is to be 
bent to a ri^t angle, and the wrist extended. Afanoet c<Hn- 
plete snpination will best ensure the bones being kept 
parallel. Plate XLI, fig. 2, shows how the upper fragm^it 
of the radius will be snpinated by the biceps. Shonid then 
the lower fragment unite in the pronated position, mailed 
loss of the power of rotation will obriouslr result. 

Fig. 8i illustrates what we may term a snpia-coodylar 
fracture just above the wrist, in which the tendency of the 
bones towards approximation is well marked. We must 
therefore lay stress upon careful adjustment of the A«ctate 
in the supinated position, with the use of sufficiently wide 
splints applied to the dorsal and anterior surfaces of the 
forearm. The splints must be really well padded, and the 
fingers left free. At the end of eight days they should be 




rtiiivved. and the fractured part examined. If a lateral 
pr<.'jt-cti':ii at tla- site of fracture h threatened, an additional 
rpiini may be required. At the second change of dressing 




0KAI>1<KK Hi. 

m (tiid mansago should ho begun. Delayed for- ' 
D u. lalluH or false juiiit should bi' ticatod in the 
Lor dlroHdy doscribed. 

clurw i>f the Uiua (Plat«H XXXVI and XLII). 

ctuTe ftf the, ohc.raiiun. — This results as a rule from a 
,.ie elbow, from direct violence, very rarely from n 
Hon alone, or from the olecranon being pressed against j 
.erua ill hyper-extension. The symptoma of the fracture ' 
iple, since it i^ nearly always a tranisveise one, and 
B upper fracture is drawn upwards by the triceps, 
la always extravasation of blood in the joint, Th© 
,1 cannot extend the elbow. As a rule the upper frog- 
man be drawn down sufficiently to procure crepitus. In- 1 
xcepttonHl cases where the periosteum and lateral parta J 
are untom the prognosis is naturally ihe moat I 
ncc bony union will almost certainly occur, la [ 
jiuuiKiicr cases where the fragments have been separated 
;a union is the rule. This is partly owing to the fact 
there is no periosteum im the joint aspcft, but only a 
thick layer of cartilage, and on either side the fibrous 
insertion of the triceps; hence callus is formed with diffi- 
culty. 

Treatment. — The arm must be put up with the elbow fully 
extended, so that the upper fragment which is drawn up by 
the triceps is approsimated as much as is possible to the 
lower one, and it may be fixed in this position fairly well by 
narrow bands of strapping, which loop over the top of the 
olecranon. It is obvious that the line of fracture must in- 
volve the elbow-joint, and sometimes it is advisable to 
evacuate by puncture the extravasation into the latter which 
may be keeping up the separation. An early resort to 
massage is advisable, and of late has been recommended froni 
the first, and it would appear to have given good results. 
Primary suture of the fragments may be carried out it the 
aseptic methods of the operator can be relied upon, and if 
undertaken with the resources of a surgical clinic is quite 
justifiable, though as a universal method it is certainly not 
to be recommended. 
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PLATE XLI. 

Fig. I. — Fracture at the centre of radius and ulna, in wbicb the 
callus has bound the two bones together. No doubt the splint used 
was not broad enough, and the two bones have been allowed to con- 
verge at the site of fracture. 

Fig. 2. — Fracture of the radius alone (experimental), showing how 
the upper fragment is supinated by the biceps, whilst the lower frag- 
ment is in full pronation when the hand is turned over. Union nnder 
these circumstances would be attended with complete loss of the power 
of rotation. 

Fig. 3. — Section through the bones forming the elbow-joint in a 
young subject, showing the epiphysis at the upper end of the radius, 
and two bony nodules in the lower epiphysis of the humerus, one for 
the capitellum, the other for the trochlear surface. 

^S- 3 ^' — Vertical section through the upper end of an ulna, from a 
child. 

Fig. 4. — Lower epiphyses of the radius and ulna. 
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PLATE XLII. 

FRACTURES OF THE OLECRANON AND CORONOID PROCESS. 

Fij^. I. — Dissection of an artificiallj produced fracture of the <»le- 
cranou. The drawing shows how the elbow-joint is opened in such an 
iojurj, and how the upper fragment will tend to be drawn upwai*ds bj 
the triceps. 

Fig. 2. — Specimen of fractured olecranon which had been united bj 
fibrous tissue as shown in fig. 3. 

Fig. 4. — Fracture of the coronoid process at its base, showing dis- 
placement due to brachialiR anticus. 
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if only It correct diagiiOBiB be made. UndtT an aneestliutic 
<lirwt tmction ia innde on the foreann, so as to get the 
fracture into good position ; farther, with the elbow flexed, 
pn>38ure is mado upon the Iiead of the radius, so as to furc^ 
it into its normal position. Tbore will probably be a 
tendency to recurrence of the displacenieut, and to obviate 
this the elbow should be put up iu the flexed position and 
aupiuatcd on a back splint, so that direct pressure may be 
employed thi-ongh a pad over the radial head. 

In old ciises of this kind osteotomy at the point of fracture 
of the ulna, and an arthrotomy with reposition of the radial 
head, or its resection, may be necessary. 

D, Fracture i-f the vlnttr shaft. — In the case of a fall with 
the elbow bent, or iu warding off a blow with the arm, the 
uluH may sustain the brunt of the injury, and thus its shaft 
be broken by direct violence. From an indirect cause such u 
fracture is of extreme rarity. 

The diagnosis is easy, for <iwiiig to the superficial position 
of the ulnar shaft abnormal mobility and crepitus are easily 
obtained. , 

The treatment is conducted on the same principles as that 
for fractures of both bones of the forearm ; marked displace- 
ment can Iiardly occur if the radius be intact. The styloid 
process of the ulna is frequently broken off in cases of 
Collea's fracture of the radius; it is very rarely broken 
alone. In either case union by fibrous tissue will probably 
result. 



Fractures of the Radius. 

A. Fracture vf the head. — This is wholly intra-articular ; it 
may be complete or incomplete (fissure or bending). In the 
latter case the diagnosis is naturally difficult and uncertain. 
Cases of complete fracture are to be recognised when the 
head of the radius is abnormally moveable with crepitus, 
but it may be noted that in such cases the movement of the 
head in pro- and supination seems to be unaffected. Pain 
is naturally localised to the region of the radial head. This 
fracture may be due sometimes to direct, more frequently to 
indirect violence, and the elbow may be either extended or 



PLATE XLIII. 

DISLOCATION OF THE HEAD OF TUB BADIU8 WITH FRACTUBB 
OF THE ULNA IN THE UPPBB THIRD. 

Fig. I.— The left elbow seen from the outer side. There is marked 
displacement at the site of fractare in the olecranon, and the head of 
the radius rests above the external epicondyle. 

Fig. 2. — The same injury taken from a photograph of a young sub- 
ject. The angular bend of the ulna and the projection of the radial 
head are all shown. 

Fig. 3. — A very similar dissection to that given in fig. i, the radial 
head being, however, displaced more directly upwards. 
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flexed at the time. There are naturally present the signs 
of injury to the joint, and not infrequently this fracture ia 
overlooked, and considered to be only a contusion or distortion 
of tho elbow. Occasionally the radial nerve is damaged at 



Fio. 83. 



Fig. 83. 




Fig*. 81 nnd 83.-Fn«-liire of llie \itaA of tlie radius which ha« 
iinilnl by lH)ne. It wan o\iUi\ueA hy ivitection fram n iForiiiin 
ngM Iwentj-eitflit, wlm had fallen on the nutHtrelched hiiTxl. 
The jnint ivhe Hti(f«nei1 at an obtuxe angle, and pvonatiun was 
limited, 

the same time. Since one can make no direct pressure on 
the small upper fragment, union will probably take place, in 
spite of all precautions, with considerable deformity and 
limitation of movement, which may later justify operation 
and resection of the radial head. Fractures of the neck 
of the radius and traumatic separation of the upper epiphysis 
are both extremely rare, as also are fraotures of the radial 
shaft alone. 

B. Fracture of the lower end of the radius (Plates XLIV, 
XLV, XLVT, XLVII).— This form of fracture is very 
common, and of the greatest practical importance. Its 
symptoms are remarkably constant. The line of fracture 
usually runs from 1 4 to 2 cm. above the articular surface, 
I, e. where I he compact bone of the diaphy sis passes into the 
spongj' tissue of the articular end. Not infrequently the 
lower fragment does not inclade the whole articular surface, 
since the line of fracture pasaes into the latter, breaking off 
a small portion of it. 

The cause of the fracture is almost always a fall on the 
hand, the thumb side of which receives the impact. The 
wrist is forcibly extended, and the cancellous tissue of thft 
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fowfr cnfl of the iwliofl ftivpn way rather than the strong 
Hitiari'ir li({«mi-nt of the joint. At the same time the violent 




j)ruKHiir<i trnii«inittptl through the upper carpal row has 
[)n)l)ahly a Rood tloal to do with the fracture. In any case 
tho lower fnifftiiciit in driven hackwarda. 

iSinci' the nhia has no direct relation to the wrist-joint, 
we I'Rii ninler«tand wliy as a rule it escapes injury in Colles s 
fracture. 

The exact position of tho Kne of fracture may differ con- 
widerahly ; Htiuu'tiiues it ia only the styloid process of the 
railiuM or a thin hiuiella of the iirticulivr end which is broken 
olT, lit other times the fnijimeiit is considerably larger, perhaps 
eorrespoucUnii to the orijrinal epiphysis. The fracture may 
he very uhlinuc, iiud in such onso!:, owing to the marked 
tendeueyte disphicenicnt, tlie prognosis may he less favourable 
than usmil.' Oivjisioiisilly the injury is due to a fall on the 

' Mv. lV.\ivv r,.wvli:isslu.«-n. rii.iii iW .'iamiiuitu-n of fiftv-nitie speci- 
iiioi.s ..f r.41i-,-s fM.t!.iiMl,:U :> v,.,li.-ftl si-lil of tlu- loffor fi-ii-ii.ent is a verr 
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PLATE XLIV. 

TYPICAL FBACTUBE OF THE LOWEB END OF THE RADIUS. 

Fig. I . — Longitudinal section through the middle line of the forearm. 
The projection forwards of the lower end of the upper fragment into 
the pronator quadratus muscle and the corresponding hollow at the 
back of the wrist are evident. 

Fig. 2 shows the usual deformity. 



PLATE XLV. 
colleb's fbactube. 

Figs. I and 2. — Specimens showing impaction of the shaft, but the 
lower fragment united bj bone, and with the articular surface for the 
cai*pu8 tilted backwards. 

^i?- 3- — Fracture artificiallj produced, showing the displacement 
towards the radial side, and the abnormal projection of the styloid 
process of the ulna. 

Fig. 4 shows the tjpical deformity on the liring subject. 

F^R- 5~01d CoUes's fracture with marked arthritis deformans. The 
radius in this case is' the same as that shown in Fig. 3. 
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back of the hand, whun the displaceftient will be in the 
direction of the palmar aspect. The symptomB are charao- 
leristit! enough, but a very careful examination should he 
made in any doubtful case. The surgeon should seat 
himself facing the patient, whilst the latter places both 
hands, with the forearms bare, so that they are exactly in a 
symmetrical position. If a Collea's fractnre is present the 
following points will be noticed. The styloid process of the 
ulna projects more strongly than on the sound side (see Plato 
XLV, figs. 3 and 4) : the hand is pushed towards the radial 
side, so that the line of axis of the forearm passes through 
the ring or little finger instead of the middle one ; the region 
of the styloid processes appears to be increased in width. 
When the surgeon examines the part from the side, an ab- 
normal projection is noticed on the palmar aspect of the wrist, 
and an abnormal depression on the dorsal. In other words, 
there is a sort of bayonet projection due to the displacement 
backwards of the lower fragment. This displacement on the 
radial side is due far more to the line of action of the force 
which produces the fracture than to any muscular contrac- 
tion. 

It should be noted that the ordinary symptoms of a 
fracture are not always pronounced ; for instance, abnormal 
mobility may be absent owing to impaction, and in any case 
18 difficult and unnecessary to produce. The same applies 
to well-marked crepitus. There will probably, however, be 
tenderness exactly over the line of fracture, and digital 
examination to determine this is a great assistance in 
confirming the points already noticed in dealing with the 
inspection of the injured part. 

The prognosis depends chiefly upon the treatment ; if the 
latter be properly carried out perfect recovery in every 
sense may result. 

In my possession is the specimen from a recently united 
Colles'e fracture in an old woman, who died shortly after her 
recovery from the injury, from pneumonia. It shows bony 
union without the slightest displacement. 

Treatment. — Reposition must be effected by direct pres- 
sure and traction on the hand whilst the latter is forcibly 
bent. I'his is best done under an anssthetic. It is 
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Thuw objects can be obtained by thi' uso of a ])liwti!f-of- 
IVris splint (Fig. 87), or a bent metal one (Fig. SS). The 




Fig. 87. — Application of piBBter-oE-Faiia splint after reduction uf 
the diopluceinent. The |ialicnt's thigh iievves us a support fov 
the fui-eurin. whilst the hand is bent ovei- the knee. 




f j<'. H8.~P<>«;tim> of the hund uii 11 pain 
diiei-ticiiia, hb recouuioiidoil h,v SdieJe. Tiic a|iliiit in >hiiwn 
aluntpiide, and the direction of the turns uf bandars indicnted 

hy arrows. 



following metboil 1 have 
comijloto rcdiictiiui of I lie 



found of Njwcial value : — After 
ilnfoi-niity, and full adtluctloii of 



the wrist, u band of HtiHpping about 10 cm. widi; is ap- 
plied around the lower end of the fopearm, whilst a second 
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one surrounding the forearm a little highemp loaves a gap 
through which Hiinpension can be arranged in the manner 
shown in Fig. 89. I Jiave used this method myself in only- 




Fig. 89.— CiilWs fradure licaled williout aplhits bj bunds 
fitrapiiing and Kui<|wni(iuii. 
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splint, wliicli seems to me unneceBsarily cumbrous, is applied. 
It must uover be forgotten that Collea'a fracturu requires 
frequent change of apparatus, early maseage, and active 
motion. 

It is certainly better that such a case nhouM recover 
mth slight (lisp I acumen t, but with perfect mobility of the 
fingers and wrist, than without displacement, but with 
greatly impaired mobility. If the fracture has been compli- 
cated with detachment of the styloid process {see Fig. gi). 




Fij;. 91.— J^'ollea'B fracture of the radiuo, witli aetacliment oF tlie 
stvloid pi'oveiis of the ulna united (so far as the radiiu is cod- 
ceVned), with but little deformity. 

or with a fracture higher up through the uhia, the mobility 
of the lower radiu-ulnar joint may be impaired, and occasi 
ally excision of the loose styloid process may become neces- 
sary in order to improve the range of movement. 

Separalion 0/ the lower radial epiphijHtii is fairly common 
in yonng subjects ; the syraptoms and treatment of this 
injury are very similar to those of Colles's fracture.' 

' Sepflrntion of thii epiplijaia waa one of the carlieat to b« fflenrlr recog- 
niHe<], Cloquet reL'ording a cuap sixlj-five jeara ago. The separHtJon occuifi, 
aa a rule, exnctlj- at the ppiphpial line, thimgh some frngincniB of the yxwle- 
rior edfte of the diaphysia msy ba driven backwards with the displaced 
apiphjfiii'. The injury i« nearly oIwhjb due to ■ fall on to the front of the 
hand ; in nil the re-.-oi'deil cases the agf of the pntient ho* been l>etu'i^en 
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DisI oca turn of the lower radio ulnar joint is very rare, in 
spite of the weak ligaments and frequent exposure to injury 
of the part. The lower end of the ulna may be displaced 
backwards in a fall, or from forced pronation ; or forwards, 
owing again to a fall, or in excessive supination. Amongst 
washerwomen we sometimes see a sub-luxation of this joint, 
arising from continual rotatory movements during washing 
clothes. There is nothing special to say about the symptoms 
or treatment. 

Dislocation of the hand at the radio-carpal joint is extra- 
ordinarily rare, and we know that in the past the cases that 
were diagnosed as such were almost all examples of Colles's 
fracture. The instances of undoubted dislocation which have 
been recorded only number about thirty, and some of these 
were complicated with fracture of the styloid process and 
radius. They were due to falls on the outstretched hand, 
which was strongly bent forwards or backwards at the time, 
and the carpus might be displaced backwards or forwards 
accordingly. Little difficulty exists in the diagnosis or the 
reduction. 

five and nineteen. When the epiphysis has heen merely loosened the 
diagnosis may bo difficult, and it is perhaps just in such oases that neglect 
of treatment may lead to premature ossification and arrest of growth at this 
important epiphysial line. The ulila continuing to grow pushes the hand 
over, producing in the couree of a few yeai-s a characteristic deformity. 
When the displacement backwards of the epiphysis is complete the rectan- 
gular end of the diaphysis projects through its periosteal sheath, and 
perhaps even through the skin. The wrist- joint is not open, but the 
capsule of the lower i*adio-ulnar joint is often torn, and sometimes the 
styloid process of the ulna or the lower end of its shaft is broken at the 
same time. The accident if compound is a grave one, and many deaths 
have occurred from it due to suppuration and pyiemia, gangrene, tetanus, 
&c. In the treatment of these compound cases thorough disinfection 
should be carried out. The wound should be enlarged, so that any obstacle 
to reduction, such as interposed tendons or periosteum, ran be recognised 
and held aside. If there is nuicli difficult}', or if the bone hiis been much 
contused, it is best to siiw off the projecting end, since the periosteum will 
readily fill the gap, and the growth will probably not be interfered with. 
In simple cases, provided that proper reduction is effected under an 
anajsthctic, and the forearm kept on straight splints for three weeks, the 
ultimate result is almost perfect. I have followed up six cases, and in only 
one was there any arrest of growth. — J. H. 
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PLATES XL VI AND XL VII. 

ILLUSTRATING THE DIAGNOSIS BETWEEN THE DIFFERENT FRACTX7RE8 
AND DISLOCATIONS ABOUT THE WRIST-JOINT. 

Figs. I and i a. — Fracture in the lower fourth of the forearm, with 
marked backward bending of the bones. 

Figs. 2 and 2 a. — Oolles's fracture (compare Plate XLIV). 

Figs. 3 and 3 a. — Dorsal dislocation of the carpus, artificially pro- 
duced. 

Figs. 4 and 4 a. — Ditto of the metacarpus. 




liijurifH to the Hand and Fiuijem. 

A. Frurturex. — Fracturea yf tlie carpal bolit's iiit- rare, 
and aru eliiefly observed when the soft parts are much torn 
or crushed, tho gravity of the lesion depending on tho 
latter complication. 

Fractarca of the mutacnrpHl bonea are more common, and 
result from direct violence such aa a fall or blow. Abnormal 
mobility and crepitus will bo noticed, with sharp pain at tliu 
point of fracture. There is but little tendency to displace- 
luent, since the adjoining metacarpal bones act a» a Hplint, 
and the treatment is correspondingly simple. 

Fratitures of the phalanges chiefly retiult from direct 
violence, but sometimes from an indirect force acting in the 
long axis of the finger, and in the case of the terminal 
phalanges may even result from a violent pull through the 
tendons attached. The uyuiptoms and treatment (with small 
padded splints) of these injuries are very simple, on account 
of the exposed position of the parts. 

II. DuUicationa. — Wo hardly ever observe dislocation of 
ijiic car]ial row on the other, but single bones of the carpnu 
may lie disphtced, and form an abnormal projection ou llie 
dor»«um of the Iiand. 

Occasionally one nietacarpal bone is dislocated from the 
farpus, most frequently that of the thumb, which may be 




Fij;. 92. — Sl(iBi;ni|ili iif tvpici 



-ed towards the dorsum, or less commonly towards t 
.r the radial side (see Plates XLVI and XLVU,fig. , 
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Dislocations at the mptaciirpo-phalangca! joints are rare in I 
the case of the second to tlie fifth digits, but in the thuml) 
are more nupierous, and very important in practice. TIio 
firat phalanx of the thumb is displaced backwards to the 
dorsal surface of tlie metacarpal bone. If parts of the joint 
ends are still in contact we speak of an incomplete disloca- 
tion. It is quite possible to produce these dislocations by 
hyper- extension and forcible backward pressure on the dead 
subject, and to study in this manner the cause of the 
difficulty met with in reduction, 

8ym/i/ovis. — The most marked of these is Bxaiion of the 
displaced bone, due to the trat'tion of the powerful muscles 
and stretched ligaments on the part. The lateral ligaments 
are probably in most cases not torn tlirough, and the inser- 
tions of the short flexor muscle, &c., on either side, so to 




)3. — Faulty method of atteniptinst reduction by simple 
traction. Eacti pull makes reduction more difficult. 



speak, button-hole the metacarpal head, and this prevents 
reduction by simple traction on the axis of the thumb. It 
is hardly necessary to lay stress on the abnormal projection. 
of the metacarpal head in front, as well as the altered d: 
tion of the first phalanx. 

A frequent obstacle to reduction is found in the inter- 
position of the capsule, with the attached sesamoid bones. 
In other cases the tondon of the Hexor longus polHcis may 
be hooked round the metacarpal head and prevent reiiuction. 

This complication may be recognised by slight inclination 
of the thumb towards the ulnar side, and may be overcome 
sometimes by still further adducting the phalanx. 
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PLATE XLTIII. 

BACKWARD DISLOCATION OF THE THUMB. 

Fig. I. — Dissection showing the base of the first phalanx displaced on 
to the neck of the metacarpal bone, on the nlnar side of which lies the 
tendon of the flexor longus pollicis, whilst on the outer side of it is 
seen the abductor and part of the short flexor mqscles. 

Fig. 2. — The same dislocation shown on the living subject. 



INJCRIRS TO THE HAND AND FIKGEItii. 

Exceptionally Attempts at reduction may re«a1t in twisting 
the capsule and the outer sesamoid bont* round between tbo 
two joint surfaces. 

It is essential in carrying out reduction first to hyper- 
extend the thnmb, and then by direct pressun> agnintst the 
base of the phalanx to lever it over the nietacarpftl end. If 
these efforts fail arthrotomy must be carried out. In all 
such ca^es that I have hitherto treated I have succeeded in 
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finding through an incision in front of the projecting uicta- 
carpal head the cause of the difficulty in reduction, in 
effecting the latter, and in securing a moveable joint.' In 

' A metlioj Trliich Prof. Heltericli r)o« not sllude to will be foond mo™ 
wktiaFactorj ilian the one mentioned in the text. It is i1tuitrat«d In 
Fig. 98. InBtead of an open ai'llimtomy in front oF the joint* pimdure 
i* mode with a tenotomy knife from the domit aspect, «nd the Klanoiil 
ligament is divided between the seuimoid bone«. the knife cutting down. 
KBvds nntil it comes in cnnUct with the base of tiie 6nt plmUnx. Direolly 
the glenoid ligmnent is completelv divided it gapOK, and alight pmiuiire 
will allow the head of the metacarpal bone to return into place. By this 
method, which wait Ion;; ago introduced by French surgeom, no stiucture 
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old caaea resection of the metacarpal head may be necessary. 
Dislocations of the first phalanx of the other fingers are 




Fig. 95. — The interpoaed capaule on ma obstftcle to reduotion. 
Fio. 96. Flo. 97. 



Fig. 96. — The mamoid bones interpoeed. 

Fig. 07. — The tendon of the flexor longua polliciB fixed at the 
bkck of the metacarpal head, and acting «■ an obitaole to redno- 
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Fig. 98. — Backward dislocation of tlie (i»>t phalanx of the 
thumb. The small arrow marks the piiint at which the knife 
should be entered in order to divide the glenoid ligament, i. e. 
un the dorsum close to the extensor tendons ; it also shows 
the direction in whii^h the cut should he made downwards 
against the displaced phalanx. — J. H. 

usually of tlie backward variety, as in the thumb. Hero 
also the capsule may be intei'posed. Tlit'se dislocations are 

any importance is divided except the glenoid ligiiment, which is the one 
great obstacle to reduction, and the skin wound is merel; a puncture. — 
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not infrequently compound; reduction is effected by hyper- 
ox tension and direct pressure. Dislocations of the other 



Mtta carpal Bont 
of Thumb 




Fig. 99. — Diagram showing the metacarpo-phalangeal joint of 
the thumb, a and b are the two bands of the lateral ligament, 
the former being attached largely to the sesamoid bone D. At 
c is the firm attachment of the glenoid ligament to the phalanx, 
which always remains intact in the dislocation. — J. H. 
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-Dorsal dislocation of the second phalanx of the little 
finger, from a boy of fifteen. 




Fig. loi — Dorsiil dislocation of tlie second phalanx, middle finger, 

shown in section. 



Fio. 102. ' 



Fio. 103. 





FigH. 102 and 103. — Dorsal and palmar dislocation of the terminal 

phalanx. 
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phalanges are not very infreqnent^ and are sometimeB 
reduced by the patient himself. They may occur backwards^ 
forwards, or laterally. Neither the diagnosis nor reduction 
offers any difficulty. 



CHAPTER IV. 

FRACTUKKS AND DISLOCATIONS OF THK LOWER KXTBKMITY. 

The injuries of the lower limb are so far of greater im* 
portance than those of the upper, in that they call for not 
merely the correct treatment of the particular injury, but also 
special care in the matter of the general condition of the 
patient. In the case of fractures of the thigh, &c., in old 
and weak patients especially, it is of importance not to con* 
fine them to bed for long, but to allow them to sit up as soon 
as possible, with suitable apparatus, for fear of hypostatic 
pneumonia. 

Fractures of the pelvis (see Plate XLTX) occur as a rule only 
from severe injuries, such as a fall from a great height, being 
run over, &c. We may have either true fractures of the 
pelvic girdle or diastasis at either the sacro-iliac joint or the 
pelvic synchondrosis. 

It is obvious that the diagnosis may be diflScult unless the 
bones have been completely separated. 

Fractures of the ilium are rarely complicated by injury to 
the contained viscera, and although they may unite with 
considerable displacement, will probably give rise to no 
troable. Those of the pelvic girdle are more important on 
recount of the injuries to the soft parts which so often com- 
j^Hcate them. Of these we may mention damage to the 
great sciatic and other nerves, to the femoral vessels, to the 
bladder, to the rectum — all of these being rare ; whilst much 
more frequent, and of the greatest practical importance, are 
injuries to the male urethra, which latter make themselves 
known by the escape of blood and haematuria. The introduc- 
tion of a catheter is not only of diagnostic, but also of thera- 
peutic importance. If it is found impossible to introduce it, 
there is obvious danger of extravasation of urine, with all the 
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Fig. 104. — Anatomii-al relations of the hip-joint. 




€f^ 



Fig. 105. — Position of a patient iinJertieatiiieiit for fracture of the 
pelvis, witli compression apjilied by means of weiglits. There was 
inueh eitravasatioLi anmnd the left hip and left iliac bone, with 
abnormal mobilitj and doubtful crepitus, and marked pain on 
preasure almut the left HHCro-iliac joint. The injnry was dne 
tn the fall of a heavy weight on the pelvis. When the i^tient 
was (liseliarfred with a pelvic band of plaster of Paris, the left 
ilinr crest was a cm. higher than the right one. 



PLATE XLIX. 

FRACTURES OF THE PELVIS. 

Fig. I. — Severe fracture due to the patient being run over by a 
wagon. In front the pubis is broken on each side close to the 
obturator foramen ; posteriorly the fracture passes on the right side 
just external to the sacro-iliac synchondrosis; on the left side this 
articulation has given way. The specimen represents the double 
vertical fracture of Malgaigne. 

Fig. 2. — Fracture through the acetabulum. The specimen was 
obtained from a lad, aged fourteen, who had been caught in a threshing 
machine. There was a severe wound over the adductor muscles, 
through which the fractured rami of pubis and ischium could be felt. 
Neither bladder nor urethra were damaged. The patient succumbed 
from shock, and the specimens figured on Plate I were also obtained 
at the post-mortem. 

Fig. 3.— Fracture of the ilium, not involving the pelvic girdle. 
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pJuction of A dislocation of tlie thigh 

•i knee and hip to a. right angle. 

risks of gangrene and sepsis. Under these circumstances a 
free inciaion in the middle line should be mftde into the 
perineum, which is swollen with extravasated blood. This 
incision should be made over the region of the bnlb, and 
especially of the membranous portion, and should, if possible, 
enter the urethra ; but a formal nrothrotomy is very difficult 
to execute without the aid of retrograde catlietfirism, and 
a supra-pubic cystotomy which would enable this to be done 
can hardly bo carried out by the ordinary practitioner, but 
it is at any rate tha duty of the latter to make a median 
perinteal incision to prevent extravasation and in anticipation 
of further operative measures. 

The forms which fractures of the pelvis take are many. 
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Apart from force transmitted throngli the spine and the 
femora^ fractures may arise from antero-posterior pressure, 
as for instance when a cart passes over the pelvis, or a horse 
falls on it. We know from clinical and experimental evii 
dence that from such a force fractures in the neighbonrhood 
of the obturator foramen (t. e. through the ascending rami 
of pubes and ischium) together with a separation between 
sacrum and ilium^ or a fracture close to the sacro-iliac 
joint, will probably occur. An exactly similar result may 
occur when the pressure is exerted laterally, though on 
the living subject the violence may be so extreme that we 
may find fifteen or twenty different lines of fracture. In 
examining such a case the surgeons should gently press the 
ilia together, when, if there is a fracture, sharp pain wiU be 
felt at its site, with sometimes abnormal mobility and crepitus. 
A thorough examination of all bony projections, such as the 
posterior superior spines and the tuberosities of the ischium, 
should be made on both sides, and sometim.es exploration 
through the rectum is useful.^ The prognosis depends on 
the injucv to the neighbouring parts, and where this is not 
present, recovery is to be expected. 

In the treatment, rest on a water bed with a suitable pelvic 
band form the chief points. If the fracture passes through 
the acetabulum, passive motion of the hip must be carefully 
undertaken in due time. ^ 

Dislocations of the Hip. 

These injuries are rare, and always due to severe force. 
The two chief varieties consist in the forward and backward 
displaconient of the femoral head, and in studying them the 
researches of Bigclow on the ilio-femoral or Y-ligament are 
of much importance ; for unless this ligament be torn, which 

^ From a fall on the trochanter rej^ion the head of the femur may be 
driven into the acetabulum so that the pelvis is comminuted. Sucb an 
injury \n difficult to diagnose from an impacted fracture of the neck of the 
femur; the chief signs by which it might be distinguished would seem to 
be the marked depression of the trochanter itself (a depression which is 
also very noticeable in thyroid dislocation of the hip) and by the exag- 
genitcd crepitus felt on manipulation. Two cases are recorded by Mr. T. 
Holmes, *Path. Trans.,' 1887, p. 231.— J. H. 
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oiil;,' fwciirH in tliG rai-est of cases, tbe (lislcinitiou will iitwHyH 
conform to one or other of these regular t^pes. 

A. Dtichwai-d diahifutioH at the kip (retro-cotyloid). — If on 
the dead eiibjecl the femur bu bent and rotated inwunls, 
whilst .somewhat abducted, thtr back of the capsule >>ecomcs 
mucli stretched. If these ineveiiients be carried further, the 
head of the bono may be made to project over the acetabular 
edge and tear the capsule, the ligamentum teres giving way 
at the same time. In this experntient the attachment of the 
Y-ligament forms a fulcrum, and the great length of tho long 
arm of the lever, compared with the short ami, accounts for 
the force which ia exerted to produce the dislocation. 

We have to distinguish between a dislocation on to the 
ilium and on to the ischium; in the first the head of the 
femur re.sts above the tendon of the obturator Jnternus, in 
the ischiatic dislocation below it. In both cases tlie dis- 
placement happens when the limb is rotated inwards as well 
aa flexud, the flexion being greater in the ischiatic than in 
the iliac form.' I'lie force is more often applied to the back 

> It liHB bepii ilroii^.'lj' cuiilended that in (lialot-atinn both iiF the uliouliler 
ntid Uie liiii tlie i'?nt iii the caiwiilc is nitiiatijil cliiefl; ur entlrcljr at the 
lower part. Tlins Mr. H. Morris states that dislocntion of the hip uenrly 
hIwhj'b iiceun with the nSettcd limb in the pmition of fleiton and abduc- 
tion ; the head of tlie femur leHving the joint nt its lower part travels 
backn-ard*, t. e. an Ici the dorsum or ischium, if the thigh is routed in- 
wards, or rather if (he acting force tends to tDm the thigh in thisdirection as 
wellastofnrceitoutof ilsHockct. Morris (' Med. -Chir.Ti'ans.,* 1893] having 
examined a considerable nnmber of specimens, states that this rule is almost 
without exception. If the dislocation is a direct dorsal one, that is, if the 
rent in tlie capule ia at tlie upper or bach part alonr, it is combined with 
fracliire of the cotyloid ed^. On the other hand, soma writers, including 
the late Sir G. lluniphry and Mr. Eve, have disputed this rlew. contending 
that frequently at the moment a dislocation of the femur occurs the thigh 
is fleied und addueted. It is of interest to note that ocraeionallj oue femur 
is dislocated forwards, the other backwards, and I have examined one such 
case (dorsal with thyroid dislocations). With rrgard to the bumerua tliere 
can be no doubt that the dislocation often happens from a fall or blow on 
the shoulder itself, when the arm is not specially adducled, and the rent in 
the capsule will be op]H)sita the i<art struck, i.r. nsunlly the unteriiir 
portion of llie cajaule. When compiiriiig the hip and shontder it must be 
mmemWed that the anterior portion of the i.'a[ciuli! in the former joint ia 
of great strength, whilst the lower part is the wcakrrt, whilst iu tli« 
shoulder there is no such difference The matter ia by no metns of merely 
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whilfit the femur in fixed, than viee rerta,. Wlitm tho lio 
of the bone passes beiienth the obturator internua, and t 
gemelli, these muscles ma;^ form an important obstacle i 
replacement. 

Bymptoms. — The thigh is rotated inwards and more or leafl 
strongly flexed and adducted. There may be i-ome short- 
ening made out on measuring from the anterior superior 
spine of the ilium to the lower border of the patella. This 
shortening is greatest in the iliac form, and is especially 
evident when the two limbs are flexed, still more whilst the 
patient lies on his back, and the pelvis is kept exactly hori- 
xontal. It is most easy to ascertain this when the patient i^ 
under an anaesthetic. 

The top of the great trochanter ia situated above Nelaton'a 
line. The inward rotation, which is present iu all the ordi- 
nary cases of dislocation backwards, is absent in a few ex- 
ceptional ones, where the capsule and upper part of Bigelow's 
ligament are very extensively torn. The upward displace- 
ment of the trochanter can also be made out by measuring 
the distance between it and the anterior superior spine on 
both sides with the fingers. It is difficult to make out by 
palpation the ilisplaced head of tht' ffniur, especially when 
there is swelling present. Power of active motion of the 
hip is lost. Passive flexion and increase of the adduction 
and inward rotation may be effected, but are painful ; and 
when it is attempted to abduct and rotate outwards the limb 
there is a characteristic elastic resistance felt, due to stretch- 
ing of the Y-ligament. 

The more extensive the range of passive motion and the 
loss the inward rotation of the limb, the more certain may 
we be that the capsule and muscles are much torn. 

Treatment. — It has been already noted that for the exami- 
nation of a case of dislocation of the hip, the patient should 
bo thoroughly anajsthetised, and the same applies to the 
reduction. 

tlieoreticiil important, f«v tlie swceeRs of Kocliev's method of reduction of 
diBl oration of the nhoulder ih said to be Inv^'eljdue to tlie fact that the 
rent w eliiefly placed in the loner qundi-ant, and that b; raising the elbow 
tfl tlie level of the slioulder the head is brought opposite to this rent. — 
J. H. 
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PLATE L. 

Fig. I. — Dislocation of the femur on to the ischium produced artifi- 
cially. The gluteus maxim us has been divided in its long axis and 
held aside, and the deeper muscles also separated so that the head of 
the bone can be seen. The gluteus minimus and pjriformis are 
clearly seen above the head ; the obturator externus and the quad- 
ratus femoris, part of whose fibres were torn, are displayed. The 
great sciatic nerve is clearly seen just to the inner side of the head, 
and close to it the origin of the hamstring muscles from the tuber 
ischii. 

Fig. 2. — Dissection of the normal hip for purposes of comparison 
(tor explanation see Fig. 104). 

Fig. 3. — Dislocation on to the ilium, showing the head placed above 
the obturator intemns. 
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The patient lies flat upon the ground or a liard mattress, 
his pelvis is steadied by an aaaiBtant, or in case of neceBsity 
where no assistunce can be had, by the operator's foot 
(naturally with the boot removed). The affeoteti limb is 
then bent at a right angle to the trunk, the knee being also 
flexed to a right angle ; sometimes, if the head is situated 
just behind the acetabulum, simple direct traction upwards 
suffices to reduce it, but in most cases the thigh must be 
abducted and rotated outwards.' 

The interposed capsule may form an obstacle to reduction, 
which may be overcome by various movements of the hip ; 
occasionally it may be necessary to divide it by incision, I 
have thus succeeded in getting back a dislocation of some 
weeks old in a child with recovery of good mobility. In 
old unreduced eaj«es, resection of the head or even osteotomy 
below the trochanters may be indicated. 

B. Fofwiird itielocalion (prtecotyloid). — This form of dis- 
placement is rarer than the backward one ; in it the capsule 
tears at its front part, the head of the bone rests on the 
pubis over the obturator foramen or even towards the peri- 
nEBUni, the Hmb is rotated outwards and abducted, the 
degree of flexion varies, being but slight in the pubic form, 
whilst the lower the head is displaced the more will the 
thigh be flexed. If placed over the pubis the head is easily 
felt through the skin, the femoral artery may be lifted up, 
and there may lie pain from the stretching of the anterior 
crural nerve. If the head is displaced more downwards, 
flexion and abduction with outward rotation aro certain to 
be present. In the differential diagnosis we may distinguish 

' The nut h or racom mends traction nith tlii' tlngh adiluc^ted and rotated 
innrardB us tlie routine, anil if this faiU abduction and ontward rotation, but 
dora not give nnj reuon for departing from the practice generally found 
■uccef«fu1, nnJ I liave therefore ventnred to alter the text sliglitlj. In 
ntteinpting reduction by manipulution of a doraal or iichiatic diHlocation 
there is a conRidemhle risk of flexing the thigh too much and making the 
femoral head tmvel below the ocetabnium into the thyroid foramen, or in 
the case of thyroid dislocation converting it tntn a dorsal one. Once this 
)iai< occtirvsd the surgeon may find himself much embamMcd by its repeti- 
tion on every freiib ntteni|it. Direut traction in the axis of tlie thigh 
irliilst the head is brought down will probably snccced iu Idvering it over 
the iicolnbiitnr cdgp, — ,1. H. 



118 



fHAPI'KR rv. 



iv fmctiire of the neck by tlie facts ttint the thigh is shortened 
and rotated outwards, that the elastic mobility is absent, fan 
that the limb can ho yot into position l>y simple tractitn 
whilst it ri'turns into its former position diri-ctly the traction I 
is removed ; (inally othor movements can ho effected than 
those allowed in dislocation. 

Rednctinn — In the ptibjc form direct traction when the 
limb is extended may suffice, but usually the limb must be 
flexed more or less, and inward rotation followed by addac- 
tion carried out. Circnmdnctioii inwards with simuItaneoiiB 
traction on the limb may bo required, 




PLATES LI AND LII. 

THE DIFFERENT TYPES OF DISLOCATION OF THE HIP. 

In Plate LII the corresponding positions of the lower limbs are 
shown. 

Figs. I and i a. — Dislocation on to the ischium. 
Figs. 2 and 2 a. — On to the ilium. 
Figs. 3 and 3 a.— Into the obturator foi'amen. 
Figs. 4 and 4 a, — On to the pubes. 
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c. Bare /otiiui of ill'lncati/in. — Downward displncemenf 
(mfm-ci)tj'loidj ia very ran- ; in it the liinb is strongly floxed 
and sliglitly nlKluctcd. Tlie pntiont may lie tiltli.' to stnnd on 
the affected limb an in thii case of piibii! dislocation. Reduction 
is accomplished by traction an the bent thigh. Upward 
dislocation is also extremely rare ; the head of the bone may 
be felt close to the anterior inferior spine, the limb is ex- 
tended, rotatud outwards, adducted, and mnch shortened. 
Reduction by means of flexion and inward rotation. 

We have also to note the occasional complication of frac- 
ture of the femur (neck or trochanter), or of the edge of the 
acetabulum, with a dislocation. Aa an estreme rarity the 
head of the bone may be driven into the pelvis when the 
acetabulum is broken. This condition is of interest from its 
analogy with fracture of the base i)f the skull through im- 
paction of the condyle of the jaw,' 

Finclures of the Upper End of the Femur. 

Wo have to distinguish the following forms : 

1. Intra-capHular fracture of the neck, 

2. Traumatic detachment of the epiphysis of tiio head. 

3. E-ttra- capsular fracture of the nock. 

4. Fracture through the trochanter region. 

' Unrediicod UiBlomtion of the thigli incBini, lu a rule, permaiieiit iind 
grave limittition ot mobility in tlie limb. Biit this in not always no, foi 
iiccwionally recovery in almost perfect. Thus in the case ot an athletic 
jolJier, rei'onJed bj H. Morris f Med -Chir. Trans.,' 1893. p. 106), who 
hsdadorialdiiilociition with one and a hnlf inches ffhortenin^, the kneeeouM 
be njade tu toueh tlie sliniildei', abduction and rotation were extremely 
good, but naturally there wiu n peouUar gait like thiit of a owe of con- 
jjeniliil dislocation. 

When the dialocatlon is of very old standing, and much loas ot function 
is pi-esent, an operation mny bo justifiable. Thia will take tlie form of— 

I. An attempt to replace the bone in the socket after dividing and 
holding aside the capsule. This is likely to fail. 

a. Excision of the femoral head. Two cucoessful coses are quoted by 
Mum's (loc. cit., p. 105). 

3. Osteotomy ot the femur, either nbove or below the trochanters. In a 
case of old thyroid dislocation (pathologic-all in a young man with great 
deformity owing to flexion and abduLition, I obtained a very good result ly 
infra- trochanteric osteotomy. The limbs were ultimately the name length, 
nod the patient could walk long distances without diflioiilty.— •?. H. 
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3. Isnla.li'if friii'tiire of the f^yat troclinnter. 
. 6, Fracture of the femur jnst Iwlow the trochanters. 

IiVticturei iif the utck are rpliitively (loramoii ; when intn 
capflul»r the vBRCular supply (if tin* detnclied head ia muolf 
impaireil, I'speciolly as in old peoplo the arterial branchei 
accoTijpanying tlio ligamentum t^rea are very small, and thfl^ 
upper fragment may form a sort of loose body in the joint. I 
When partly extra-capsular the vascular supply for the I 
repair of the fracture is nincli less dnmagtrd. In both formt I 
indirect violence may bo to blame, such as a fall on thej 




Fig. l(«j.-Pfoiii n care of frauturo of the neuk of the left fomnr, 
ihoning the upward ilisplncement iiE tlie trouhanter major. 
Tliis IB made Mpefially evident bj CQm|ianng the relative pwi- 
tinn of the lined di'airn tliroiigli the anterior nupmor spines. 

knee or the patient tripping up from catching his foot. In 
other eases a fall sideways on to the trochanter major majr. 
produce impaction of the neck into the spongy bone of 
ti'oclianter region. The frequency of these fractures in 
people ia due to the rarefaction of the cancellous bone and 
the substitution for it of fat, a kind of osteoporosis which is 
most common in women ; further, the angle formed between 
the neck and the shaft diminiahes in some subjects as age 
a<lvances, a circumstance also favouring fracture. 

Pathology.— PUten Llll, LIV, and LV illustrate the chief 
points, Plate LIII showing the typical intra- capsular fractnre 
resulting in a false joint ; the detached head being, as a rule, 
fixed to the acetabulum by fibrous or even bony adhesions. 
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Plate LTV shows the more common impacted extra- 
capsular fracture, aftor which the amount of c»llus formed 
may be excessive. It may be noted that the original impac- 
tion may disappear owing to tliL> patient bearing his weight 
on the limb too soon, and a flight degree of shortening may 
thun he converted into a very considerable one, 

in nearly all canes of fracture of the femoi-al neck, rotation 




L 



1. — Vortical doction of the feimir to uliuw tlie TMciilar 
■upply of tlie hpsd of the bone. It will lie teen thnt a bundle 
of Bmall vessels run along the li^mcnttini teres but do not get 
into the bone, vhioh is supplier) by arteries rnnnine alon^ the 
Teflections of the capsule (the so-ritlled retinacuU). Co|iied 
from Sir Astley Cooper. 

of the limb outwards is a marked symptom. This in due 
chiefly to the fact that the posterior part of the neck is 
weaker than the anterior, and therefore tends to be more 
crushed or impacted (as illustrated in Plate LV, fig. 4). 

Symptoms.-^O-ne should always think of the ]x>Bsibility of 
a fracture of the femoral neck when an old person, after a 
fall on the knee or side of the body, cannot .stiind up, and 
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wben the injured limb is shortened and rotated outwards. 
In the diagnosis contusions and dislocations of the hip and 
fractures of the pelvis have to be considered. It is hardlj 
possible to mistake the injury for a dislocation (with oat- 
ward rotation only a forward dislocation could be possible). 
In the case of fracture the patient cannot raise the limh 
from the bed ; it lies helpless and shortened to a variable 
degree^ whilst corresponding elevation of the great trochantei 
above Nelaton's line cnn easily be made out. Direct palpa- 
tion of the seat of fracture is difficulty and not of much 
importance unless the great trochanter region is involved. 
The trochanter is displaced nearer the middle line than on the 
normal side^ but the determination of this measurement is sc 
difficult and uncertain that the point is of little importance 
in diagnosis. Passive motion of the injured limb, althougli 
painful, can be effected, and crepitus will be felt unlesc 
firm impaction is present or the fragments much displaced, 
Rotation of the limb on its long axis takes place on a shoi-tei 
radius than on the healthy side ; this will be most marked il 
no impaction exists. In the impacted variety the shortening 
anil outward rotation are usually somewhat less, and oi 
course crepitus should not be obtained. The history is very 
characteristic when an impacted fracture has occurred and 
the patient has been allowed to get about without propei 
treatment. 

I may illustrate this point by quoting the case of a 
woman, aged seventy-four, who fell from a chair in her room 
on to the hip, but was able afterwards to stand and walk 
with some pain. This happened on the 17th May, 1896^ 
and at the beginning of August of that year sharp pain with 
sudden loss of power came on in the hip just as the patient 
had sat down on the edge of the bed. She now became 
bedridden and luid to liave weight extension applied. It 
will be noticed tliat in this case tlie patient had actually walked 
about two and a half months ])efore the impaction became 
loosened. 

Treatment. — As the patients are chiefly old and enfeebled, 
attention to improving the general health and careful feedino 
are especially indicated. The gradual onset of hypostatic 
pneumonia is to bo feared d\\Y\w^ live woces^sary confinemeni 



PLATE UII. 

IXTRA-CAPSn^AR FRACnntK OP TRC KCCC OP TVS PUtlTR. 

Figs. I fr and i b. — False joiot with complete aboorplkai of the Beek« 
The two opposed bonj surfaces were smootli and poliabed, as ihtHigb 
from arthritis defonnans. and manj osteopbjtes bare dereloped aroand 
them. The chief morement allowed was one in the upward and down* 
ward directions, and this is indicated in the specimen. 

Fi^. 2 a and 2 b —Impaction of an intra^oapsnlar fracture. Spe- 
cimen obtained from a woman aged eightj^two. It will be noticed in 
^g. 2 a that the normal contour has been fairlj preaerred. tbougb the 
neck is shortened, and the great trochanter higher than normal. In 
fig. n b the bone is shown in s nation. The shaft is sligbtlj addnoted 
witH regard to the head. 
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to bed ; frequent changes of posture, &c., should be tried, 
and the patient got up as soon as posisiblp. Tlie impai'tfd 
frnctureM in the trwhanter region unite with exiilterant callus, 
whilst the non-impacted fractures of the neck very rarely 
unite by bone at all." It need hardly be aaid that great 
caution ahonld be employed before allowing the patient to 
bear weight on the limb if tlie fracture is thought to be 
impacted. In ordinary cases extension and inward rotation 
should be seenred with weight extension by means of strap- 
ping. Aweightof 12 to islbs. is usually required; if pos- 
sible, an apparatus which allows a certain amount of change 
of position should be employed, 

A i^plint (made of leather, poroplastic felt, Ac), with which 
the patient may bo allowed to got about on cruichea, should be 
made use of early. Operative interference, such as fixing the 
fi-agments by steel nails, can only be justifiable in rare cases. 
Kocher has lately recommended early excision of the detached 
head in intra-capsular cases as the best method. Should thin 
be contra-indicated by the patient's age, weakness, Ac, mas- 
sage and gentle passive motion should be begun as soon as 
possible. 

The final result is as a rule not brilliant ; since the surgeon 
has to deal with an old and feeble subject he may be content 
if his patient manages to walk ultimately with the help of a 
stick. 

Tiaiimatic separation of the epiphyiilK of the lurad of the 
femur (see Plate LV, fig. 5). — ^This is an extraordinarily rare 
injury, contrasting in this respect markedly with the de- 
tachment of the head of the humerus. The explanation is 
to be found in the small size and sheltered position of the 
epiphysis of the femoral head, which is wholly within the 
joint and has no ligament or part of the capsule attached to 
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■ Firm honj unicin of fractures of the feinonl neck is not no rare a« wmo 
tnthnrx would leitd uno to believe, snil m&j occur even in n(tT&nt.'«l iieriodx 
of life. In tbo RnjtiX College of Sargeoni Miueiini (No. 1006I there is a 
specimen sbowing lirui union ot an " intrn-cBpsnkr " fratture iif the neck 
■nd Ik fracture four im-be» below the trochanter in the riglit femnr of a man, 
who sniitained the first Friicture at llie age of seventj'thi'ee and the second 
a few montim Uter when attempting tii get ont of bed. He lii-eil Ia be 
seventy- lire. — .1. H. 
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it.^ The diagiiosiR and treatment offer nothing special to 
note. 

Fracture of the trochanter major is asually only part of an 
extra-capsular fracture of the neck^ but very occasionally 
this prominence of bone is broken off by direct violence ae 
an isolated fracture. The detached fragment is drawn up 
by the glutei, and can probably be distinguished. The 

* The writer must hera have forgotten the ligamentam teres and soiiii 
bands of reflected capsule — the retinocnla, which are both connected with 
the epiphysis. 

Up to the age of twelve or eighteen months it is possible that the 
mainly cartilaginous upper end of the femur, including the head and greal 
trochanter, might be 8ej)arated from the rest of the bone ; bnt it has nerei 
been proved by dissection to have occurred from traumatism dating life, 
and experimental attempts on the cadaver have generally failed. In 
children and young adults, however, the clinical evidence (which has been 
lately dwelt on by Mr. Hutchinson in the ' Archives of Surgery *) points verj 
strongly to the possibilit}' of detachment occurring exactly at the epiphysial 
line between the head and neck of the bone. The specimen from an 
undoubted case of this has been described and figured by M. Bousseaa of 
Paris. The patient, uged fifteen, had been run over by a cart, and aftei 
his death from shock it was found that the capsule of the left hip-joint 
was torn, and that the epiphysis for the head wa^ detached exactly at the 
epiphysial line. To this solitary case wo may add several others deriyed 
from the lower animals. In the museum of the Royal Veterinary College 
there are two examples obtained from hoi*ses, in the London Hospital 
Aluscum one from a rabbit; these were cases of traumatic detachment of 
the epiphysis. 

That intm-capsular fracture of the femoral neck occurs in young subjects 
has been proved by specimens described by Coulon, Stanley, and others, 
and by two in the muse urns of the Middlesex and Guy's Hospitals. 

1 have collected records of upwards of twenty cases in which the sym- 
ptoms (shortening from half to one and a half inches, eversion of the limb, 
more or less crepitus, alteration of Bryant's measurement, Sic.) indicated 
either a fracture of the neck or sepamtion of the epiphysis in patients 
under twenty yeai*s of age. Dr. Whitman has lately recoi-ded six other 
examples, and he holds the view that in the majority the lesion is a 
fracture. 

It is only necessary here to allude to the numerous cases in which, after 
a wrench of the hip, acute epiphysitis hjis occurred, and the head become 
thus detached from the neck. Such separation of the epiphysis is, of 
coui*se, secondary to the inflammatory process. In cases of detachment or 
of fracture of the neck in young subjects whi'.'h are primarily due to the 
accident, hony union appears to follow treatment in nearly all of them. In 
one, however (recorded by Mayo IJobson), a false joint seems to have been 
ft)rmod. —J. 11. 
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PLATE LIV. 

EXTBA-CAPSULAB FRACTURE OF THE FEMORAL NECK. 

Figs. I a and i b show the impaction of the neck into the trochanter 
region, the former being placed almost at a right angle to the shaft. 
In fig. I b the normal outline of the femur is indicated, so that the 
degree of shortening can be estimated. 

Figs. 2 a and 2 b. — Old extra-capsular impacted fractnre, the acci- 
dent having occurred five years before death. The patient, a woman 
aged eighty-two, was the same from whom the specimen of intra- 
capsular fracture shown in Plate LIII, figs. 2 a and 2 b, was obtained. 
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PLATE LT. 

Figs. I and 2. — Anterior and posterior views of a specimen of 
impacted fracture of the neck. 

Fig. 3. — Section in the axis of the neck of the same preparation. 

Fig. 4. — Diagram illustrating the great impaction that has occurred 
at the back. 

The al>ove figures illustrate the outward rotation of the femur which 
occurs in these cases. 

FJJf- 5- — Section to show the epiphyses of the femoral head and 
great trochanter. 
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obvioiiH treatment is to fix it in position by muans of a steel 
needle, approximation being favoured by abdnction of the 
thigh. 

Fractiim immediately helow the trochanter*. — This variety 
may be due to direct or indirect violence, and may take the 
form of a transverse or more commonly a very oblique or 
vertical fracture ; it occurs in adults whose work exposes them 
to the risk of severe accidents. There is no predisposition 
to this accident in old age. 




Fi^'. III. — Thfl gpecimen which n figared in PUte LTI, fig. [, is 
liere seen from the oater lide; the upper fmgment !■ soniewhat 

fleieil ; the shaft is displaced upwards and forwards. 

Si/mplmiis. — Apart from those common to all fractures, 
wc have to note that the upper fragment tends to be strongly 
Hexed and abducted, owing to the contraction of the ileo- 
psoas and glutei. When the limb is rotated it will be found 
that tlic trochanter does not move with the rest of the femur. 

Fractures of the Shaft of the Femur. 

These are very frequent, especially just above tho centre of 
the bone; whilst sometimes due to twisting of tho limb (or other 
indirect force), they are more often the result of direct violence. 
They are common among."*! children, and the result in them is 
usually excellent, since the periosteum prevents displacement 
occurring. In adults this, however, is usually marked, since 
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the lint' of fracture is often oblique ami the contraction 
iliL' niiisi-los isdirticult to uvcrcoine. Abnoriiml mobilitir; 
LTupituM are iilmost eoustjint, and if the latter Is not notJceii 
it may be inferred that the soft {larts aru interpOBeil, so t 
it becomes necessary to elicit it in order to guarantee g 
union. Sliorteniii^ is also readily madti oat by the m 
riiL'aaurcmcnts. 

Fi'actures above the contre o£ the bone often nwult 
)iii)fnlar deformity, the tip|it.T frngntent being flexed : 
abducted by the ilio-psoas and ff'^'c'i whilst the lower ft 
munt is drawn upwards by the adductors, &c. Sometii 
n false joint is formed (see Fig. 1 13), and occasionally at 
takes place with bending backwards of the fetnor I 



P'g- 
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n 0.8 tiiiJdlc of the thigh, united with 
leied is a sketch of the bone to hIiow the 



Kig. ila. — Fiacture 
WkwiLrd bending-. A 
diapliLceiuent. 

Fig. 113.— Fi-acture just helow the centre of the right femat 
with a false joint and exoesflive ovi'vlainiing. Ojiemtion : rwec- 
lion of the ends of the hone, with hi inuL'h eiteoition of the limb 
UH cuiild be obtained, lieiialt : fii'ui union. 
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VVeadncMC— This has become quite simple since thi- in- 
troduction of strapping and weight extvuHiuti ; at the aiune 
time it must not be thotiglit tu requiie but little caiv in its 
appliciition ; for exampio, thu bands of stropping must be 
applied with skill so as to exercise no injurious presi^are, and 
they must be strong enough to sustain a weight of 20 to 25 lbs, 
Volkmann's appai-atua, which allows the foot-piece to slide 
according to the weight (eeo Figs, 1 15 and 116) is useful ; 
counter -ex tension is best obtained by raising the foot of tlib 
biid, whilst the sound limb gets a piirchase against a block 
(see Fig. 115). 





I 



i 



With the patient so placed the site of fracture is of course 
accessible to palpation, but owing to the thickness of the 
muscles the exact position of the fragments cwnnot always bo 
maiie out by the Hngei*, and hence careful measaremont of 
the length of tlio limb should bo made from time to time. 
If there is any doubt as to the symmetrical position of the 
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Iwij limli.s, tliat is if tlit- injured limb in really i _ 
fiLt't cmi Vn! niuilt; out after the manner shown in ] 




Fig. ii6. — Fonition in which meMureQients as to the len^h i 
the iimb aft«r putting up a fi'octui'e uf the femur should 1 
mode. The !<ound limh is brou|;ht into sjmuietric&l positii 
with regai'd to the pelvis. 

Sometimes itis found that simple extension does not 6 
to correct the diaplacement. The rule should theo b< 




Fig. 1 1 7. — Weifriit ostiTisinn ;i[i[ilied to the Ihigli in a case whei 
contraction of tlie knee prevented its npplicatior to the ]i 
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lowed that the lower fragment should be brought into the 
same position as the npper one ; thus, for instauci-, it mity be 
Tiecessary to flox and abduct the femur, and apply the weight 
extension in this position, wliilst latei'al traction by weight 
maybe required to limit the iibdm-tiim of tlienpprr fragment 
(Bee Fig. nS). 




i 



In children we can strongly recommend the use of vertical 
extension (Figs. 119 and 120). The fear lest this elevation 
of the limb should cause ansemia and imperfect formation of 
calluR, cannot have much foundation, and if necessary snch 
tendency to aniDmia of the limb may be corrected by an 
india-rubber bandage applied above the fracture as shown in 
Fig. 6.' 

In case of fracture amongst newly-honi or quite small 
children the most simple and best method of treatment con- 

' This ptixaage hits been Htrictlj tniii*!iited, bul it in doubtful if the 
verticul ixwitioii of the thigh hns &n; ailruntagen, irhilst It is certain that a 
i-ondiliun iif vennua «tuis, such aa oruuld be pnxlui^ed by the india-rubber 
bandage, could not possiblf be of lieneGt. In practice it is found that the 
ordinur; bm uplint, both from tlie surgeon's nnd tbe nnrse's point of view, 
is preferable to the "gallowit splint," and certainly the method* ■hown in 
Pigs. 1 19 and 120 cannot be efficient in Becnring Gmtiun and rert at tbe 
*ite of fracture unleiiH German children nre murh more dorile than English 
. H. 
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FiK. 119- — Vertical weight exteimion applied to » child with 
fruotiired femur. It will be noticed th»t the pelvis ia tilted by 
the eit«niiinn. 




Fig. no. — Vertical weifilil eitension witli Interal tmction to a 
rect floiion uf tlie upper fragment. 



PLATE LVI. 

TABIOUS FBACTUBB8 OF THB FBMUB. 

Fig. I. — Posterior view of an oblique fractare below the trochanters, 
united with excessive formation of callas. 

Fig. 2. — Obliqae fractare of the upper half of the femur, due no 
doubt to violent torsion of the bone. 

Fig. 3. — Oblique fracture in the lower half of the femur, with lateral 
displacement and overlapping, united with much callus. 

Fig. 4. — Transverse fracture in the lower half of the femur, united 
with much overlapping. The displacement of the lower fragment is 
that which is prone to occur in fractures just above the condyles. 
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prominent points of the condyles (see Plate LIX). We have 
to distinguish between {a) fracture of the femnr joat aboye 
the condyles, usually oblique ; (/;) true separation of the epi- 
physis ; (c) oblique and T-fractures of the condyles ; and (d) 
detachment of parts of the articular surface (Plate LXIII, 
fig. i). 

The number of fractures of the lower end of the femnr is 
very much less than that of cases of fracture of the shaft above. 

A. Supra-candylar jrnctiirets, — (See Plate LVIII.) As a 
rule we have to deal here with a transverse, but occasionally 
an oblique fracture, and sometimes with a spiral or longi- 
tudinal one due to twisting of the bone.^ 

When the fracture is transverse or somewhat oblique, the 
displacement of the lower fragment is very typical, the 
powerful gastrocnemius tending to flex this portion of the 
bone towards the popliteal space, so that the upper fragment 
rides over the lower. In the diagnosis we have not only the 
shortening of the thigh, crepitus, and abnormal mobility, bat 
the projection of the displaced fragment to help us. The 
knee-joint is often involved as a result of the injury. In 
the treatment the apparatus must be applied with the patient 
fully anaesthetised. Weight extension with direct pressure 
on the displaced lower fragment is employed. If the 
tendency to displacement is very marked, a suitable appnratos 
may be applied with the knee bent. One must not forget 
that the pressure of the displaced lower fragment upon the 
po])litcal vessels and nerve may produce dangerous sym- 
ptoms, and even gangrene of the leg." 

^ It has been fully established, especially by the work of French snr- 
geons, that spiral fractures may extend the j^reater part of the length of 
such bones iis the femur and tibia, and that owing to the slightness or 
absence of displacement such spiral fractures have been thought to he 
rarer than they actually are. The jj^enoral use of i-adiography will pro- 
bably reveal, in many cases where a violent twistinj; fonre has been applied 
to a limb, the unsuspocted presence of a spiral or longitudinal fissure. It 
may occur at all ai^cs, even in early childhood, and is of considerable 
importance fronj the possible implication of an adjacent joint and from the 
crushin}:? of tbe medullary tissue (risk of fat embolism, &c.). For an 
interesting review of the subject see H. Morris, * Holmes's System of 
Surgery,* vol i, pp. 102 1 (femur) and 1044 (tibia).— J. H. 

' It is 8uri)rising that the writer dos not allude to the great value of 
division of the tendo Xc\\\\\\* \w U\esc ciises Weight extension can hatdly 



PLATE LVII. 

FRACTURE OP THE FEMUR ABOVE ITS CENTRE — TYPICAL 

DISPLACEMENT. 

Fig. I. — Dissection showing the part played bj the ilio-psoas 
muscle in producing flexion and abduction of the upper fragment. 

Fig. 2. — Fracture of the right femur united with deformity, from a 
boy aged twelve. One observes the shortening of the right thigh 
causing obliquity of the pelvis, and the angular projection at the point 
of union. 

Fig. 2 a. — Condition of the same patient after treatment. The femur 
was again fractured (by the osteoclast), and the thigh kept strongly 
flexed and abducted with weight extension, so as to prevent a recur- 
rence of the deformity. It is now seen to be straight, and the shorten- 
ing to be diminished. 
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PLATE LVIII. 

TYPICAL DISPLACEMENT OF THE LOWER FAAOMENT IN A 

SUPRA- CONDYLAR FRACTURE. 

Fig. I. — Dissection of an artificially produced Rpecimen of supra- 
condylar fracture, viewed from the inner and back aspects. The close 
proximity of the popliteal vessels, particularly the artery, to the sharp 
edge of the lower fragment, which is supposed to be tilted backwards 
by the calf muscles, is well seen, and hence the possible danger of 
gangrene of the leg. In fig. i a the bones alone are represented. 
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B. Traumatic separation of the lower epiphysis. — This 
injury is riirely observed, since the epiphysial disc ie a very 
broad one, and on account of the smaH height of the epiphysis, 
great violence is nece-sary to detach it. For tho most 
part the displacement tends to be the same as that of the 
Bupra-condylar fracture, but the periosteal sheath may prevent 
auy displacement occurring. 

Sometimes the epiphysis travels forward as ehown in 
Plate LIX, fig. 4. This will depend upon the kind and 
direction of the acting force. There is nearly always extra- 
vasation of blood into the knoe-joint. Tho symptoms include 
increased girth of the knee, tondemess over tho epiphysial 
line, soft crepitus, abnormal mobility, especially felt when 
adducting or abducting the leg, and aometimes pronounced 
displacement. 

Treatvieni. — After careful reposition under an aniesthetic, 
weight extension or a long splint is applied,' 

do good, irhilat the lower fragment is peraistentl; tilted bnukivarda, a con- 
dition only to be overcome by putting up tlie limb with tlie knee flexed, or 
bj dividing tUe tendo Acliiltis. 

In fmcture of tlie femur townrds the lower end tbe feinom! arteiy may 
be damaged by eitber fngnient, and its uoati so brui«ed or torn tlmt 
thrombosis with gnngreua of the leg niaj reault. Pmsibly when the frac- 
ture is put up there are few signs of such a iienous injurj- having occurred ; 
the absence of pulsation in the tibial vessels being uf cuune a most suspi- 
cions symptom. A good example of injury to the femoral artery in 
Hunter's uanal in the case of d simple fmature is recorded by Mr. Arnott 
('Path. Trans.,' i368, p 347).— J. H. 

' There is no epiphysis of so muuli impol't»nce in practical sargery as the 
lower epiphysis of the femur. The grave results that have often followed 
its detachment, inclnding injury to the popliteal veBsels, suppuration 
involving the knee-joint, and arrest of growth, have led sui^eons from the 
time of Sir Charles Bell to devote speuial attention to it; and I have 
oollected records of nu fewer than seventy-6ve casev, uf which ten have not 
previously beeu published. The unatomj of the epiphysis is so well known 
that it need hardly detain us. We wny only recall the facts that the 
epiphysis includes the whole artiuuJHr Biirfai«, Hnd that it* separation must 
generally imply injury to the synovial membrnuc, that the adductor 
tubercle is placed exactly at the up[ier limit uf the epiphvais, and tlmt both 
beads of the ntmugeHt muscle in the leg— the guBtroL-ucmius— ^tre attached 
to tbc latter in greut part. Hence the luarhed teuileucy to backnard 
rotation of the epiphysis in cases of complete separation, and the necessity 
fbr the u«e of an autesthetic before attempting reduction. Theoretlcully 
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c. Oblique and T -fractured of the condyles, — ^In these cases 
the joint is always inyolyed. One or other condyle may 

we might expect separation to occur even beyond tbe twentieth year ; oat 
of fifty cases three of the patients had attained that age, the average being 
ten years. The remarkable breadth of the femur at the epiphysial level 
and the great strength of the periosteum are circumstances which lessen 
the frequency of this accident. On the other hand» the attachment of the 
gastrocnemius, the popliteus, and the exceedingly strong ligaments of the 
knee, almost entirely to the epiphysis, favour its occurrence when a sudden 
wrenching force is brought to bear upon the leg. And it is nearly always 
a complicated and very yiolent force that has caused the separation of this 
epiphysis, such as hyper- extension with twisting or traction. Direct vio- 
lence may suffice when the knee is run over, and it is remarkable how many 
esses hare been due to the leg getting caught in the spokes of a wheel. 

When experimenting on the bodies of young children (chiefly by abduc- 
tion or adduction of tlie extended knee), I found — 

I. That if the thigh were held high up« the femur usually broke at its 
narrow central part. 

a. That if the lower third were firmly grasped, the epiphysis was usually 
separated. 

3. When separation occurred the epiphysial disc almost always remained 
with the epiphysis, both heads of the gastrocnemius also remaining attached 
to it, and that the periosteum was extensively stripped from the lower 
third of the femur. 

4. It was far easier to separate this epiphysis than to rupture the liga- 
ments of the knee, or to break tbe shaft in its lower third. 

The latter deduction has an important bearing upon the expediency of 
l)erForming osteoclasia for genu valgum — an opemtion largely advocated in 
France, and advised in certain cases by such authorities as Mace wen and 
OgHton (who lias performed it over thirty timesj. 

Now no surgeon would endorse this proposal if there were decided risk of 
detncliing the epiphysis, with ])Oesible or probable arrest of growth. The 
dang^i'A attending an aseptic division of the femoral shaft are as nothing 
comi>ared with ultimate shortening of the limb to the extent of four, 
three, or even two inches. Putting aside the experiments on the dead 
Ruhjeot, the following case sufficiently ])ix)ve8 the truth of ray contention. 
A distinj^tiished French 8iir*»eon, M. Delore, a great advocate of osteo- 
clasia, and who dcnioil the risk of separation of the epiphysis in this o])era- 
lion, ])crfoinKHl it on both sides on a child ajjed seven. The patient died 
of measles three weeks later, and M. Barbarin had the curiosity to dissei't 
the limbs. On both sides the femur had given exactly at the epiphysial 
disc Chauvcl records an example of separation of the epiphysis in the 
attempt to straij^hten an ankylosed knee ; Callender in flexing a stiff knee; 
Volkmann knew it occur three times durinjf the surgeon's manipulation of 
children affected with old hip disease. As is the case with the lower 
epiphysis of the radius and the upper one of the humerus, separation is 
reniarkablv clean, oocwvyuv* ewitW^ \i\.V.\\^ ^^V^Vvwal disc, and a division of 
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PLATE LIX. 

Figs. I and 2. — The epiphyses about the knee-joint in a boy aged 
seven are shown in transverse and antero-posterior section. 

Fig. 3. — Side view of the lower end of the femur, showing its 
epiphysis. 

Fig. 4. — ^Traumatic separation of the lower epiphysis with backward 
projection of the diaphysial end. (From specimen in R.O.S. Museum, 
London.) 

Fig. 5. — Oblique fracture separating the inner condyle of the femur 
(after Anger). 
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be broken o£f, or a T-fracture produced exactly analogous to 
that of the lower end of the humerus. 



the condyles bj a vertical split is a rare complication. The epiphysis may 
be completely separated, and yet retained in place by the periosteam ; how 
often this happens without being diagnosed we can only surmise. 

When the diaphysis is forced through its sheath the varieties of dis> 
placement are many, though in the great majority of cases the epiphysis is 
carried forwanls, and the danger of stretching the popliteal vessels over 
the broad diaph^'sial end is only too obvious. It is probable that in many 
of these cases the periosteam In front is not torn. Next in frequency to 
the displacement forwards of the epiphysis comes a lateral one, especially in 
the outward direction, sometimes so extreme that the leg and thigh form a 
right angle when seen from in front, or the deformity may resemble that 
of severe genu valgum. The epiphysis may be rotated on itself as well as 
laterally displaced, and in one remarkable case operated on by Mr. Atkin- 
son, of Leeds, it was displaced right in front of the diaphysis, and so 
twisted that one condyle lay vertically above the other. In one reported 
by M. Tr61at, union occurred with the epiphysis rotated through 90° on a 
vertical axis. 

In oi'der to explain the frequency with which displacement has been 
allowed to remain, or with which a wholly wrong diagnosis has been made, 
we must remember that the knee-joint may be distended with blood and 
synovial fluid, and there may be much swelling of the soft parts at the 
time the patient is seen by the surgeon. Not infrequently the diaphysial 
end hjiR been mistaken for the condyles and a dislocation diagnosed, even in 
compound ca^es. One thing is, however, certain, that a correct knowledge 
of the pathology of separation of this epiphysis would have saved the 
patient and surgeon from many a disastrous mistake. The gravity of the 
lesion is best shown in an analysis of recorded cases. Taking first those 
uncomplicated by wound, out of 28 civses 16 were got into good position 
and recovered with very useful or perfect limbs (the possibility of ultimate 
shortening is not now considered), whilst of the remaining 12 in which 
perfect replacement was not obtained, 6 were followed by sloughing or 
suppuration. In 4 of these amputation had to be performed, I recovered 
after excision of the knee, and I after resection of the diaphysial end. In 
one case a popliteal aneurysm formed twenty yeai*s after, and led to ampu- 
tation. The remaining cases recovered with more or less useful limbs, the 
displacement ])ersi8ting. The cases complicated from the first with wound 
and more or less protrusion of the diaphysis gave still less favourable results. 
Out of 30 cases, 4 died from shock, &c., in 8 reduction was more or less 
effected, with 4 subsequent amputations and 3 deaths from pysemia. The 
remaining case recovered after suppuration and some necrosis — a truly 
dismal record. In 13 cases amputation was performed soon after the 
injury, with at least 3 deaths (in one the limb was removed at the hip- 

joint). 
In favourable contrast to this list, which \* aT\yU\\w^ WV t^^^A.-s^W^ 
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Diagnosis. — There is increase of width at the knee, pain 
on pressure about the condyles, lateral mobility with crepitus, 
effusion of blood into the knee, and the sharp projections of 
bone may be felt. 

Treatment. — Since the injury may result in a kind of genu 
valgum or varum, great care must be taken in putting up 
the fracture ; weight extension is best employed with com- 
pression of the joint (if necessary aspiration), and an early 
commencement of massage and passive motion. 

D. Fracture of parts of the artifular surface. — Excluding 
rare cases in which the attachment of either lateral ligament 
is dragged off with dislocation of the knee, we have to 
notice detachment of pieces of the cartilage-covered con- 
dyles. These are purely intra-articular injuries, which are 
dealt with later. 

surgery, are the eases in which the protruding end of the diaphysis was cut 
off and replacement effected, five in number, all of which recovered with 
useful limbs. It may be said that after i*esection of the end of the pratruding 
diaphysis all growth at the affected part will cease. This is by no means 
certain, and the following case, proving the contrary, is of such interest 
that a brief quotation will be excused. 

I. A boy, aged eight, in climbing behind a carriage, had his right leg 
caught in the wheel. When examined by M. Delens the diaphysis pro- 
truded through a wound on the outside of the popliteal space. Prolonged 
efforts at reduction under chloroform failed on two occasions, but after the 
end of the bone had been sawn off i*eplacement was easily effected. At the 
end of a fortnight the splint had to be removed on account of an abscess 
forming; this was drained and slowly healed. At the end of fourteen 
weeks good union had occurred, but with some stiffness of the knee and 
4 cm. shortening. He was repeatedly examined during the next ten years, 
and at the age of nineteen the joint was freely moveable, and the short- 
ening amounted only to 9 cm. This proves that a considemble amount of 
growth lijul occurred at the lower epiphysial disc, since the failure amounted 
only to r> cm. in the ten vears. 

Treatment. — It has been noted that the most common displacement is 
that of tlic cpipliysls forwards and the diaphysis backwards into the popli- 
teal space. In order to effect reduction con)])lete anaestliesia should be 
inducetl, and tlie knee fully flexed so as to make the heel touch the buttock. 
It is surprisiiii; witli what comparative ease the epiphysis slips b.ick into 
]dace by this inetliod. Tlie limb should be kept flexed by means of a 
bandaire without tl\e use of a splint, and simply resting on a pillow for two 
or three weeks, and then irradually brought down to the extended position 
by means of a Maeintyre splint. — J. H. 
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PLATE LX. 

DISLOCATIONS OF THE PATELLA. 

Fig. I. — Dissection of an outward dislocation of the patella, the 
articular surface of the latter facing directly the outer condyle. 

Fig. 2. — Dissection of a vertical dislocation of a patella ; in fig. 3 
the latter bone is completely twisted round. 

Fig. 4. — View of outward dislocation of the right patella from a man 
aged twenty-nine. The knee is strongly flexed, and the projection of 
the patella at its outward side is well seen. 
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rbmain partially in contact, and complete when the pat«I)iirl 
rests wholly on the out«r surface of the condyle. The dis- 
locatiou may occur when the knee is extended, when the 
patella rides directly over the border of the femoral condyle, 
perhaps from strong contraction of the quadriceps, or during 
flexion when the bone slideB in the groove between the femur 
and the tibia. The displacement is then probably due to a 
force acting directly on the bone from the inner side, as for 
inHtance from a blow against the knee of a rider. The 
diagnosis is easy, and reduction is effected by direct pressure 
with the knee extended and the hip bent, so as to relax the 
quadriceps.' 

A vortical dislocation of the patella happens when the 
knee-cap is twisted through an angle of 90°, so that its 
border rests in the groove between the condyles. One 
speaks of an inward and an outward displacement according 
to whether the cartilaginous surface is directed towards the 
inner or the outer border of the joint. The former is 
slightly the more common. The injury usually occurs from 
direct violence^ but is said to occur sometimes from muscular 
action. The position of tbo patella is rendily felt. The 
bone may be completely twisted through an angle of 180", 
80 that its joint surface faces forwards. This injury is ex- 
tremely rare, and its diagnosis may bo attended with diffi- 
cult v. 



Frnrture" of ih.' r,ilvUa (j^ee Plates LXI and LXII). 

The.^c arc far more common than examples of dislocation 
of tlu- bone, and are chiefly observed amongst male adults 
under fifty years of age. The patella, like the rest of the 

' Distnriiliim (if tlie iKildla iiiiiy licfoiiie liMliiliin) in some snbjpctB, and 
ooa.w t.. (Tiiise iiiiy clis™iiir<.H \s\ipn it o>-cni'H. A wonmn under my caiK fur 
anollier coinpliilnt .iiBl.>.at.>iI lier rijrlit imtellji on li. (lie (inter surfacB of tlie 
miler romlyle every time «lie bent the Itnee. Sir Astley Ciio|*er mentions a 
similar eo"* li>nt symmetrical) in a girl who liud heen lir«n)-ht np as a street 
ilanccr (Ooojip]'. ' Fi'actnre< and DiBlocationn.' ]>. H). ContoiiioiliHts and 
dIIkm'k vrlin have habitually siretcheil thi>ir ligaments during early child- 
hiHxl provide examples iif tloH reunrrent ilisliicalion ; as alxo do those nlin 
have bail tbe lit^ments relaxed by long-euntinued distension of the knee 
fi-om RvnoTitii.— J. H. 
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PLATE LXI. 

FRACTURE OF THE PATELLA. 

Fig. I. — Specimon of a complete transverse fracture of the patella 
with extensive rent of the lateral expansion of the quadriceps. The 
fibrous aponeurosis covering the front of the patella projects between 
the bony surfaces in shreds. 

Figs. 2 and 3. — Transverse fracture of the patella without any tearing 
of the lateral expansion, and hence with no separation of the frag- 
ments. 
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PLATE LXII. 

WBJLCTUILE OF THE PATELLA. 

Fig. I. — The right leg of a man with old transrerse fracture of the 
patella united by fibroos tissue; a deep groove is seen between the 
fragments. 

Fig. 2. — ^A young man with symmetrical fracture of the patella from 
a fall on to both knees. Eight weeks after the injury massage of the 
limb was begun, and the drawing shows that the patient was sub- 
sequently able to raise one limb from the bed, and maintain it in a 
position of almost full extension ; this in spite of the marked separa- 
tion between the fragments. Since, however, no further improvement 
was likely to take place, I performed the operation of suture on both 
ttides with favourable result. 

Figs. 3 and 4. — Specimens of transvei'se fracture of the patella 
united by bands of fibrous tissue (from the R.C.S. Museum). 

Fig. 5. — Specimen of stellate fracture, the frtigments being bound 
together by callus, with hardly any displacement. 
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knee reffion, is much exposed to injury. It may brciik 
from direct violence, duo to a fail on to tlie knoo or the 
impact of a heavy weight. These direct fractures tend to 
take a stellate form, the bone being splintered in moi'e or 
less radiating lines, the fragments remaining as a mle close 
together. From direct violence also we may have an 
oblique, a longitudinal, or a transverse fracture. 

The fractures from indirect violence include those due to 
muscular contraction. It is a popular saying that a drunken 
man in falling seldom or never breaks hia knee-cap, since ho 
falls like a sack to the ground. Under ordinary circumstances 
in falling one makes consciously, or as a reflex a^t, a sudden 
contraction of the quadriceps muscle which fixes the patella, 
and may fracture the bone over the end of the femur as the 
kneo is bent. Thus results a transverse fracture across the 
centre, or somewhat below this ]Joint, No doubt the size 
of the patella, which varies in different individuals, and its 
degree of fixation, are of importance in the production of a 
fracture. As a rule the strong aponeurosis in which the 
patella lies is extensively torn in indirect fracture, more so 
than in that by direct violence, unless in the latter form the 
knoe is forcibly bent after the bone has given way. On the 
amount of this tearing of the lateral aponeurosis largely 
depends the degree of separation of the fragments. (Com- 
pare Plate LXl, tigs, i and 2.) 

The proportion of indirect fractures has been over-rated ; 
£ahr estimates it as only about 20 per cent., though the 
g^unds for determining this are not very certain. The 
force which leads to an indirect fracture of the patella might 
produce instead rupture of the qnadriceps tendon or of the 
ligamentum patellse, but neither of these are nearly so 
common. The symptoms are very simple if the fracture 
j-uns through tho middle of the bone, and is attended with 
paration of the fragments. Since tho bono is embedded 
the joint capsule the injury necessarily involves an 
ining into the joint with extravasation of blood therein, 
is extravasation of blood may completely fill the joint, 
recent cases, as a rule, one can bring the fragments 
ither and produce crepitus. If only a small piece of the 
lUa is torn off, and especially if the periosteal investment 
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of the bone is fairly intact^ the diagnosis may be rather more 
difficult. However, on careful examination, lateral move- 
ments of the fragments, alike in recent and old cases, can 
almost always be obtained. 

The prognosis of fractures of the patella depends chiefly 
upon the kind and severity of the injury (whether transverse 
or stellate fracture, and whether it is accompanied by ex- 
tensive tearing of the lateral part of the aponeurosis), and 
upon the nature of the treatment. The fracture from direct 
violence as a rule gives the best result. 

Since after a fracture of the patella the strength and in a 
less degree the mobility of the knee is often permanently 
diminished, the impairment in capability for working must 
depend to a considerable extent upon the patient's occupa- 
tion. Persons with some light occupation in which, for 
instance, -they have mainly to sit at their work, are but 
slightly incapacitated, and I know officers in the army who 
can carry out their duties in spite of ligamentous union of 
such fractures. Working men as a rule suffer considerably 
in their occupation from fractures of the patella. Even 
though the power of extension is completely, and that of 
flexion nearly completely recovered, the knee-joint and lower 
limb remain in most cases weaker, and less fitted for active 
work.^ 

Bahr found in examining forty-four old cases of fracture 
of the patella (which averaged four years from the date of 
injury), that in forty-two some weakness remained, and he 
estimated this impairment *at about 35 per cent, of the 
working power. 

^ It seems impossible to predict the final amount of usefulness of the 
limb in a case of fractured patella which unites with marked separation of 
the fiuf^inents. The following two cases illustrate this well. 

1. A man ajjcd 17. Fiacture resulting in nearly three inches of separa- 
tion, and of course wasting of the quadriceps. When examined a few years 
later the limb was so useful that he had recently walked from London to 
Brighton in a day. 

2. A woman broke her right patella at the age of fifty, with the result of 
three inches se|)arati()n between the fragments. When examined eighteen 
yeare later she had no power of extending the knee, had been obliged to 
walk with crutches ever since the accident, and considered the limb prac- 
tically useless. — J. H. 



FGAOrUBES OP THE I'ATELLA. 141 

Tiealment. — With no other fracture does one observe so 
many instances in which with wide separation very fair 
function of the limb is retained, and on the other hand so 
many in which with excellent position of the fragments 
severe and persistent limitation is present. This no doubt 
depends largely on the condition of the quadriceps muscle, 
which in many cases shows signs of marked atrophy, and 
this atrophy may first come on some little time after the 
injury. The explanation of the atrophy is partly from pro- 
longed disuse, but still more from reflex influence of the 
spinal cord centre. To counteract this tendency it has been 
lately proposed that in the treatment daily massage of the 
mnscle should be carried out, the direction of the rubbing 
being always towards the knee, which is of course kept ex- 
tended whilst the hip is flexed. Although undoubtedly 
useful, this measure must yet be considered an a somewhat 
one-aided treatment, and it should certainly not prevent the 
attempt to keep the fragments closely in contact. The 
causes for the unfavourable results after healing of fractures 
of the patella are multiple. The contraction of the quadri- 
ceps, the atrophy of this muscle, the effusion of blood into 
the knee-joint, which separates the fragments, the low degree 
of vascularity of the patella and its slight tendency to form 
new bone must be mentioned. Of still greater importance is 
probably the interposition of bands of the aponeurosis derived 
from the front of the bono, which favours ligamentouB union 
even if they are kept close together. 

In order to fulfil these indications the hip is bent and the 
knee fntly extended, so as to relnx the quadriceps, A back 
splint is applied, made, for instance, from poroplastic felt 
moulded to the part ; if necessary the effused blood is let out 
by puncture, the fragments are brought together, and the 
torn aponeurosis displaced &a far as possible by rubbing them 
one on another. Bands of strapping fixed to the splint are 
made to press the fragments in apposition. Once or twice 
Bvory day the quadriceps has massage, and loss frequently 
the weak faradic current applied to it. When the patient 
is discharged he must continue for some months with 
the use of a leather knee-cap, whilst every day practising 
slight passive and active motion of the joint. Withont doubt 
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the closer the fragments can be brought together^ and the 
more firmly they anite^ the better as a mle will be the ultimate 
function. A patella united only by ligament, even though 
there is little separation, never givps the normal stability in 
the limb. For this reason many surgeons advocate operation 
as a primary measure of treatment. Many forms are em- 
ployed ; thus, for instance, two needles are passed transversely 
through the quadriceps and through the ligamentnm patellae, 
and approximated by silk threads, or a silver wire may be 
passed subcutaneously around both fragments in the vertical 
direction. Malgaigne^s hooks are now hardly ever used. 
On the other hand, primary direct suture of the fragments, 
which involves opening the joint, finds more and more advo- 
cates, though it should be done only by skilled surgeons. I 
have myself carried this out when the simpler treatment 
with splint, massage, Ac , had not led to the desired result, 
and with considerable success.* As particularly unfavourable 

' The qtieiftion whether a recently fractured patella shoald be operated on 
or not in a mrwt diffienlt one. Varions methods of anbcutaneons " snture " 
have ))een introduced, of which probably the best is that advocated by Mr. 
A. E. Barker, which consists in tying the two fragments together by 
aseptic silk ligature, which passes right round them in the vertical direc- 
tion, and is left permanently in. The ligature is introduced on a curved 
needle mounted on a liandle, and rests against the articular cartilage and 
the subcutaneoux surface of the bone. It may, however, be said that most 
surgeons, if they operate at all on fractured patellae, prefer to expose the 
line of fracture by an open incision, to thoroughly remove all blood-clot, to 
lift up and cut off the shreds of aponeurosis that almost invariably dip 
down between the fragments, and then secure the latter in firm apposition 
by one or two loops of stout silver wire introduced by means of a drill, the 
wire being twisted up tightly, and its ends lightly hammered down level 
with the Hurface of the bone. The wire should just avoid the articular 
cartilage, and hy being introduced very obliquely should get a firm grip of 
ftueh fragment. It remains permanently in place unless it later on cause 
irritation und rcMjuire removal (which, it may be remarked, is no easy 
inatt(M). If iLsopsis \\'.\h been seemed, and in no other opemtion are such 
elal»nr;ito prjicautioiis calkMl for in diHinfecting the skin, <fec., the ultimate 
rcHult iK gjMierally extremely good. The patient is able to bend the knee 
witliin a few weeks of the operation, he need wear no cumbrous knee-cap, 
the fnieture unites by bone (though probably no bone forms callus with 
more Klowness than the ])atella), and there is little risk of re-fracture. But 
owing to the unfortunate results which have occurred from time to time 
due to septic inoculation at the time of operation, and also to the very fair 
"^HulUi which live seen tvou\ t\\c wow-v.^\vCYVx.t.vve treatment, wiring the frag- 
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complications of the fracture we may note complete absence 
of any union and coalescence of the upper fragment with the 
anterior surface of the femur, a condition which is observed 
in old cases not very infrequently ; every attempt at flexion 
then naturally causes separation of the fragments, &c. 
Stretching of the ligamentous union and even re>fracture of 
the bone are not very uncommon. 

Other Infra artindar Injuries to the Knee-joint. 

A. Detachment of part of the articular cartilage from the 
femur (Plate LXIII, fig. i). — It is well known that the knee- 
joint is not a simple hinge one, and during flexion a fair 
amount of rotation of the leg together with ab- or adduction 
can be eflFected. During these movements the crucial liga- 
ments and the semilunar cartilages are of great importance. 
If when the knee is bent the bones are pressed together, 
with lateral twisting, a portion of cartilage, with the adja- 
cent spongy bone, may be forced oflF the end of the femur. 
The force which produces this is often surprisingly small, and 
may be, for instance, only an unexpected movement of the 
knee. The edges of the detached piece of cartilage are 
sharply cut, and its size may be that of a bean or almond. 

It is possible to produce this lesion by experiment on the 
dead subject. The detached portion may be completely 
loosened and form at once a foreign body in the joint ; pro- 
bably there are also cases in which it remains for a time still 
connected with the rest of the bone, and only forms a " loose 
cartilage " in process of time as a result of recurrent pres- 
sure and active movement ; the loose cartilage must naturally 
be removed by operation according to surgical rules. 

roents, ro far from having become the routine practice, is apparently less in 
favour than it was a few years ago. Thus out of forty cases of recent 
fracture of the patella treated at one of the largest general hospitals in 
London last year, only two were operated on, though the result in these two 
left nothing to be desired. The surgeon who does perform the open opera- 
tion will, I think, be convinced that no other method is likely to obtain 
such complete apposition of the fragments and snch firm union, bat whether 
the risk of the operation is justified or not is still an open question. If 
wiring be decided on, a few days should always be allowed to elapse after the 
accident in order that the inflammatory reaction may subside, and the skin 
over the joint may be rendered thoroughly aseptic. — J. H. 
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B. Injur ij to thfi semilunar cartilages (Plate LX I II, fig. 2). 
— Under this heading come dislocation and rupture of the 
semilunar cartilages, which accidents may occur as indepen- 
dent injuries. 

In 1892 Bruns was able to collect forty-three cases. The 
internal semilunar cartilage is concerned twice as often as 
the external one ; usually the attachment of its anterior end 
is torn, but the cartilage is very rarely completely detached or 
divided in its continuity. In the production of this a<;cident 
strong rotation of the lower end of the femur when the knee- 
joint is bent usually occurs, and it is exceptional for it to 
happen in a perfectly sound normal joint ; for this reason the 
injury is most frequently observed in England among foot- 
ball players and the like.* 

Symptoms vary in intensity, but there is always marked 
pain felt on pressure on the side of the joint concerned. 
The latter is slightly flexed and cannot be fully extended, 
and there is effusion into it. 

In cases where the displacement has occurred over and 
over again, the pain and impaired mobility become lessened 
in degree. Objective examination frequently reveals a flat 
moveable body, which during extension projects at the fore 
part of the inter line and in flexion disappears. As it moves 
forwards and backwards a sort of snap may be felt by 
both surgeon and patient. When the detached end of 
the semilunar cartilage remains in the centre of the joint 
the inter line may simply be more hollowed and painful to 
pressure than normal, but if there is much effusion the 
diagnosis may be impossible, and it is generally very diflficult, 
from the cases of loose cartilage (foreign body). 

7V. atnifiit. — In recent cases reposition and moderate 
pressure, and later the use of ])laster-of- Paris bandage in 
extension, with subsequently the continued use of a light 

* III violent llexion of tlic knee-joint the force exerted tliroiij^h one of 
tlie crucial Tu^anients may tear off a piece of bone from either the tibia or 
the femur. In a remarkable case recorded by Mr. Erichsen a boy fell a 
considenible distance with both knees flexed. At the post-mortem it waa 
found that on one side the anterior crucial lij^araent had torn away part of 
the tibia, on the other side its attachment to the femur, 1. e. part of the 
external condyle. In such cases there is sure to be much effusion of blood 
into the knee-joir.t, with probably much impairment of mobility. — J. H. 



PLATE LXIII. 

Fig. I. — Traumatic detachment of a fragment of bone and cartilage 
from the inner condyle of the fpmur. 

Fig. 2. — Rupture of the internal semilunar cartilage. 

FigB. 3 a and 3 5. — Fractui*e from compression of the upper end of 
the tibia due to a fall from a hay wagon, in which the femoral con- 
dyles and the tibia were driven together. The patient, a young 
woman, died of acute sepsis resulting from a spiral fracture of the 
same tibia in its lower part (see Langenbeck's ' Archives/ vol. xli, 

P- 357). 

Fig. 4. — ^Fracture of the left tibia just below the head of the bone 
united with def oi*mity ; it was due to direct violence. 
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knee-cap, should be employed. In old and recurrent cases 
the cartilage may be fixed by deep sutures, but this is a 
somewhat dangerous proceeding, and the best course to 
adopt is the excision of the cartilage concerned, which seems 
to have but little effect on the subsequent use of the joint. 

Fracture of the Bones of the Leg at their Upper Ends, 

A, Fracture from compression of the tibia through its 
articular surface (Plate LXIII, fig. 3 ; Plate III, fig. i ) . — 
This fracture results from violent pressure of the tibia 
against one or other condyle of the femur ; as, for instance, 
by a fall from a considerable height on to the feet. Cases 
have occurred in mountain climbing, in a fall from a wagon, 
and I have even known it result from jumping off a bicycle. 
There may be simply a fissure traversing the joint surface, or 
in bad cases the joint end of the tibia may be crushed into 
two or more fragments, between which the shaft is impacted. 

There will bo first extravasation of blood into the joint, 
and later considerable synovitis ; movements of the joint are 
painful, and perhaps abnormal lateral mobility can be 
obtained. The upper end of the tibia may be increased in 
width, and is very painful to pressure. If the fracture 
involves only one half of the tibial surface there may be a 
tendency to varus or valgus, the former being most frequent 
owing to the inner tuberosity of the tibia being most often 
involved. There is considerable risk of arthritis deformans 
supervening. In the treatment weight extension should be 
employed, with, if necessary, lateral traction to correct the 
varus or valgus. 

Massage and passive motion of the knee-joint should be 
employed as soon as practicable. 

B. Fracture of the ti^ia helow the tuberosities, — This 
form is rare, and results, as in the case shown in Plate 
LXIII, fig. 4, from direct violence, such as a kick, or 
more rarely from such an indirect force as might lead to a 
fracture of the lower end of the femur or a dislocation of the 
knee. The lino of fracture may bo quite oblique, and may 
enter the knee-joint, causing effusion into the latter. 

The diagnosis, which depends chiefly on the increased 
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width of the bone, its tenderness on pressure, and the 
abnormal mobility, can only be made out under an anaesthetic. 
The best treatment consists in weight extension, with the 
injured region left exposed, so as to render massage and com- 
pression by bandage possible. It may be necessary to correct 
the tendency to varus or valgus. 

c. Traumatic detnchmcnf of the upper epiphysis of the tibia. 
— This injury is rare, but its possibility must be considered 
in any case of severe injury to the region of the knee-joint in 
a child. A correct diagnosis is only possible under an anaes- 
thetic, when abnormal mobility and cartilaginous crepitation 
may be ascertained. 

D. Detachment of the anterior tuherosity of the tibia, — 
This is a very rare injury. It nearly always involves the 
knee-joint ; the fragment of bone which is drawn upwards by 
the quadriceps can be felt to be moveable in all directions, and 
active extension of the knee is impossible. The best treat- 
ment consists in fixing the fragment in place by a steel nail, 
with the joint in the extended position. 

Fracture of the Upper End of the Fibula. 

The head of the fibula may be broken off by direct violence 
(for example, by a kick or fall, or by a strong contraction of 
the biceps muscle). The external popliteal nerve may be 
damaged at the same time. The upper fragment is not 
always displaced, but should it be so, fixing it with silver 
wire will probably give the best result. 

Fracture (f ho(h Bones through their Shafts-. 

This injury is very common, resulting usually from direct 
violence (l)eintr run over, &c.). In such cases both bones are 
prol);il)ly involved about the same level. 

If from indirect force, and particularly from a violent 
twist of the leg with the foot fixed, the tibia will give way 
towards its lower end oblicjuely, whilst the fibula, being 
unable to support the weight of the body alone, bends and 
breaks at a InVrher level. Naturally the cases of oblique 
fracture are attended with more risk of overlapping and 



PLATE LXIV. 

FRACTUBES OF TIBIA AND FIBULA. 

Fig. I. — United fracture of both tibia and fibula at about the same 
lerel ; marked lateral displacement, with union of all four fragments 
together. 

Fig. 2. — Specimen of a united fi*acture of the lower third of the 
tibia and the upper third of the fibnla. 

lig. 3. — Guide to determining the correct position of the limb after 
fracture, showing that a line drawn from the anterior superior spine to 
the gpreat toe passes through the patella at about its centre. 

Figs. 4 and 4 a. — Isolated fracture of the tibia in its upper third, 
with upward dislocation of the fibula. In the case repi*esented by 
fig. 4 there was shortening of 3 cm. 
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defoctivo union than those of transverse fracture. The' 
sharp lower end of the upper fragment is apt to project under 
the skin, and may perforate it. 

The diaijnosis is usually easy, although the exact position 
at which the fibula breaks may be uncertain, unless the 
Rontgen rays are employed. Any degree of twisting of the 
lower fragment can be determined by following with the 
finger the exact line of the tibial crest. 

In examination for abnormal mobility an assistant should 
fix the knee joint with his hands, whilst the surgeon, placing 
one hand over the supposed site of fracture, grasps the foot 
with his other hand and moves it in the direction of ab- and 
adduction. If the diagnosis is still difficult, it may be ad- 
visable to rest the upper fragment firmly against some part of 
the surgeon's body — such as his thigh — whilst fixing it with 
the left hand, and then, with the right hand grasping the 
foot, to try for abnormal mobility. 

Treatment. — The tendency to overlap of the upper frag- 
ment (much more rarely of the lower fragment) can nearly 
always be overcome by direct traction and manipulation ; 
though if the fracture be oblique, displacement readily occurs. 

Great care must be exercised in order to obtain the best 
possible position of the fragments. With this object the 
relation of the foot and leg on the affected side to the hori- 
zontally placed patella should be compared with that present 
in the opposite limb. The statement that the anterior 
superior spine, the inner border of the patella, and the inner 
edge of the great toe lie in the normal subject in one straight 
line is not wholly true (see Plate LXIV, fig. 3). In putting 
up the limb the knee must bo extended and the foot placed 
at a right angle, and there is nothing better during the first 
week than back and side splints. At the end of this time I 
believe it is best in many cases to readjust the limb in well 
padded plaster-of-Paris splints, and sometimes an ansesthetic 
should be given for this. This proceeding should be re- 
peated after another eight days or so have elapsed, when an 
ordinary plaster-of-Paris bandage may be employed. 

Lateral deviation can in this manner be easily prevented, 
but it is more diflicult to prevent a tendency to inward rota- 
tion of the lower fragment, especially if the fracture is 




undorstood how likuly this is to happen when the plaster o 
Paris is applied eai-Iy and the limb supported by the assial 
ant's hands above and below tht' lino of fracture. Tlie i 
of weight extension, elevation of the limb from the cradle v 
relaxation of the calf must-lea by flexion of the knee, will 
usually Kuffice t« correct any tendency to overlap of the ends 
of the bone. Is it adviHable to apply plaster- of-Paris bandr 
ages Hoon after the accident in a case of fracture of 
tibia and fibula ? The answer to this question is that mai 
Hurgeona have found this method of treatment more 
venient than any other. I would, however, refer the reader 
to Bouio remarks on tlio subject in the early part of thiR 
book. The immediate application of plaeter-of-Pa ris hitui 
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ages requires much technical skill and constant supervision, 
and in some cases considerable risk is run. The sooner the 
fracture is seen by the surgeon the safer it is to apply 
plaster-of-Paris bandages, whilst the swelling is but slight, 
and whilst an exact reposition can be secured ; whereas after 
one or two hours have elapsed there is greater difficulty or 
more risk. 

It may be said, finally, that it is only justifiable to employ 
the immediate application of plaster of Paris in these cases 
when the surgeon is experienced in its use and is able to 
supervise the patient from day to day. 

After union has taken place, baths or douches to the limb, 
with massage over the muscles and active and passive move- 
ments of the adjacent joints, may be employed. If a con- 
spicuous or painful projection of bone remains at the site of 
fracture, it should be removed with the chisel after the bone 
has been exposed by turning up a small flap. 

The prognosis of this form of fracture depends almost en- 
tirely on the treatment. If this is properly carried out and 
there are no complications, complete restoration of function 
should occur. Experience, however, shows that this result 
is not obtained at the present day in 50 per cent, of the 
cases, since deformity at the site of fracture, oedema of the' 
leg, stiffness of tlie adjacent joints, &c., frequently result and 
impair the capacity for work during long periods of time or 
even permanently. 

The Ambulatory Treatment of Fractures of the Leg, 

In the course of the last few years attempts have been 
revived to treat cases of fracture of the tibia and fibula with 
some apparatus that will allow of the patient getting about 
during the whole progress of the treatment. Some modifi- 
cation, for instance, of Thomas's splint, by which elastic ex- 
tension is provided to the foot and the patient bears the 
weight of his limb on the tuber ischii, is suitable for this 
method. Some recommend plaster-of-Paris bandages or 
splints which only immobilise the leg and foot whilst leaving 
the knee-joint free. In any case the apparatus must be 
applied when all displacement is completely overcome, and it 



ISO OHAPTKK 'IV. 

mimt he fttronp cnonfi;h to prevent it« recnirence whilst the 
patient mnven alKint, It i'k wise to renew the apparatan 




iiinitpil frndiire of libia wit.h comi)eiiii.itorv 
liv]i('ili'ii|iliv iiF lli« libiiln. wliicli hod Wcoiiie abnormally curved 
.mUvHrrU nwiii^' 1« llie ii'ci^'bt tri.ri«inittpd throiiKb it. Till! 
r^fiiTil bii.l l...(.,i iibli- U> ividk. Kroiii Sir Astlpy Coper. 

iiiii'i' i>r Iwlcc. I ittii slill iif njiiuion tliat the aniimlatory 
tiviilmiTil. is iinl. suilc.l ftiv fTfiicnil |)ruL-tic(', although it 
itiiiy tmw iiiiil tl;cii jrivc sjitisfiu'turv resultB. 

A. rrm-lun' „f Ih,: tihial xhaft '(dm.c {Plato LXIV, figs. 4 
iiiKl 4").— II liifH ln-i'Ti alri-iidy iK.tt'.l that fracture of both 

hi s of tlic leg is oftciL in t"lif iirst instance of the tibia 

alone, the liliiilu giving way secondarily. 'I'lie same tliiug 



PLATE LXV. 

FBA.CTUBES OF TIBIA AND FIBULA. 

Fig. I. — Longitudinal or spiral fracture due to toraion of the lower 
third of the tibia. From the same case as that represented in figs. 3 a 
and 3 b, Plate LXIII. It will be noted that the fracture extends into 
the ankle-joint. 

Fig. 2. — Fractures from torsion of the lower part of the tibia. 

^^S' 3' — Badly united fracture in lower third of both bones, with 
displacement of the foot in the direction of pes valgus. 

Figs. 4 a and 4 h. — Fi*acture above the malleoli united with] marked 
deformity (pes varus). A normal leg is shown for comparison. 
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may happen during osteoclasis, from torsion, and from forced 
bending of the leg. 

Fracture of the tibia alone may result from direct and 
indirect violence, and if it be oblique the diagnosis may be 
easy owing to projection of one fragment, even although the 
fibula is intact and acts as a splint. The diagnosis is diffi- 
cult if the fracture be transverse ; in the want of other 
.symptoms, a kind of cracking or sna])ping sound with forced 
movements, together with pain on pressure and percussion, 
may be useful. Very marked deformity at the site of the 
tibial fracture is always accompanied either by fracture or 
dislocation of the fibula. In the treatment a perfect reduction 
and retention in good position is more readily obtained than 
in the case of fracture of both bones, and plaster of Paris or 
the " ambulatory treatment '* may be used with less risk. 

D. Fracture at the lower end of the fihiu arid fihnla, — These 
fractures are generally the result of forcible lateral movement 
of the foot, either outwards or inwards, complicated some- 
times by a twisting or rotation of the foot. Fracture just 
above the malleoli deserves special notice, since it resembles 
the supra-condylar fractures at the lower end of the hume- 
rus, and also from the marked tendency to union with 
deformity, such as is shown in Plate LXV, figs. 3 and 4. 
Besides the curvature here illustrated, the lower fragment 
may be displaced backwards. Since marked deformity is 
usually present from the first, the diagnosis is easy. 




Fig. 126. — Extension and counter-extension applied to the lej^ with 
pressure exerted on the upper fragment bj means of a weight. 
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Ill pattiiijT up the fnwture the surgcnn immt giiRnl nji^iniit' 
ovcr-Cdrrt't'tioti, iiiiii (tJtpt'piBlIy ngninst the teinlciify of the 
foot ta bo displaced haokwanlw. 

lu olil casoH which have iinitetl with iDarkinl deformity 
luid distil rhft I ice of function, the only thing thai can be done 
in oBteoclaniH or ostoototnjr, 

P.dl'« jruHur^ (see Plates LXVI and LXVII).— An is well 
known, this may rosalt from violent inversion or more 
oominonly eversiim of the foot. Both methods can bo 
iUnstrated on the dead subject, and it ia hardly necessary to 
jfo into details on tho diaffnoHi^ iif this very frequent and well- 
known injury. It involves, of course, opening the joint, and 
IB doubly impiirtnnt xiiicv this joint has to bear the whole 
weight of the body. We see even at the present time great 
errors made Komotimos in the treatment, errors whicli cripple 
the capacity for work of the patient for hiis whole life. 

The anatomical cundition» involved in this fracture are 
worthy of special note. The fragment broken off the inner 
malleolus is sometimes qnite small. Thc^ inward bend of the 
fibuln lending to its fracture is hardly possible vrithout a 
tear of some of tho strong ligiinientous bands passing between 
the two bones at their lower end.' A small part of the tibia or 
fibula surface may be torn off as shown in Plate LXVI, 

' Dapnyireits Fiactiiye. 
A ran' liiU intprestin)- viiriety of frneUive at tlie ankle- joint ia that finit 
Jescrilipil \>y Dnpintren, in wliicli together with detaclnnent <if the internal 
Tniilleiiliia iiiiil riiutnie of Ihe fibuln nbor.t tlirce inchci up, the asttm^lni 
lu-tin;.' as ,1 ivea^o f"vw» ajiart the hmer ends of the two leg bones. In 
mJev that this Bii.mlJ occiir tlit very stroiii; infeiior tiliio-fibtilar li^ment* 
must lie torn or tho aiijucent outer ed'-e of the tibia prized oif. So ninch 
fori'e is required to do this that this torn plication octm-s not more often 
thiiri once in lOO eas^s of Potfs frnttiire. Tlivee speoiniens exist of it; 
one ili-iired by Sir Asllev Cooperl in St, Thomas's Hospital Museum, a 
«e.-..i.d !>v i\y. Tboniwi, (• Urit. .M.-d. .Imiri..' for iS8o. vol. i. p. 919). and H 
third »l.»-}, I ],h,-.,.d in the L.md.m Hospital Sfas^nm (see ' Path. Trans.,' 
1888, p. 2381. The reinark;.ble nseent of the astra-alns between the tibia 
and nhnbi and the eonsequent widening; of the ankle make this form of 
fracture noteworthy, and although the displaeenieut mnv be reduced bv 
trintion the ultimate result is not likely to be so <;o.»i as that of an ordinary 
well -t real eil Pott's fi-ai'tui-e. In severiil eases it is stated that the impaction 
of the aKlmsabis could not be reduced, au.! the utilJly of the leg was con- 
gequeotly much ini]iaii-ed. — J. H. 
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PLATE LXVI. 

TYPICAL pott's FRACTURE. 

The detachment of the internal malleolus and the fracture of the 
fibula a short distance above the ankle are seen in both specimens, 
which were obtained by experiment on the dead subject. The valgus 
deformity is also well shown. 

In fig. I some separation of the lower ends of the tibia and fibula is 
seen. 



PLATE LXVII. 

FKACTUBBS ABOUT THE ANKLE-JOINT. 

Fig. I . — Normal epiphysial lines at the lower end of the tibia and 
fibula. 

Figs. 2 a and 2 b. — Pott's fracture united with deformity (marked 
flat-foot). 

Figs. 3 a and 3 &.— Pott's fracture with backward displacement of the 
foot. 
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fi^. I. It is clinically of importance to remember that some 
cases of Pott's fracture may be able to walk, though with a 
limp, shortly after the accident. 




Fi^. 127 and 128. — Compound Pott's fracture in a woman aged 
forty- five. After enlar^^ng the wound the fragments were 
i*eplaced, and under antiseptic treatment a good rerult was 
obtained. 

Treatment, — It is all-important to obtain an exact re- 
position. It used formerly to be advised that the eversion 
of the foot should be over-corrected ; in other words, a splint 
applied with the ankle strongly inverted. This, however, is 
not necessary, provided the eversion is overcome as well as 
the tendency to backward displacement. When effecting 
this the angular depression opposite the fractured fibula (see 
Plates LXVI and LXVII) disappears when the surgeon 
presses the two lateral surfaces of the ankle together. In a 
very complicated case I was obliged to fix the lower end of 
the fibula to that of the tibia with a peg. It is of great im- 
portance to place the foot at right angles to the leg, and 
otherwise in correct position. In the first few days wooden 
splints are best applied, then plaster-of-Paris bandage or 
lateral splints. During the first fortnight the apparatus 
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shoald be taken down every three or fonr days, so that the 
ankle may have massage and passive movement nsed to it, 
and also in order that the correct position of the ankle may 
be observed, for I have known in a case of Pott's fracture 
an excellent position obtained at first, and then spK>ilt by 
want of attention to the splints. Much later, when the 
fracture has united, it is adWsable that the patient should 
wear a boot that is strengthened at the side by steel, so as 
to prevent the tendency to valgus. 

Dupuytren's splint applied as shown in Fig. 129 is well 

adapted to correct this e version of the foot. 
It will be seen in the illustration that the 
splint is applied on the inner side of the 
leg, and that the pad does not reach to 
the ankle-joint, so that the foot can be 
drawn towards the splint by turns of 
bandage. If the surgeon has to treat a 
case of this fracture which has united in 
bad position, it may be necessary to per- 
form osteotomy of the fibula, and fre- 
quently also of the internal malleolus, in 
order to get the foot into good position. 
I have succeeded in several instances 
after doing osteotomy of the fibula at the 
old site of fracture in straightening the 
foot with Rizzoli's osteoclast ; the after treatment must be 
the same as for a recent fracture.^ 

c. Fracture of both malleoli, — If forcible adduction of 
the foot has torn off the external malleolus, it is possible 

1 The best opei-ation to perform in these cases is not vet quite certain. 
A priori a^iteotorny of the fibula with foicible strai^hteninjj of the ankle as 
described by the author iin<xlit be expected to suffice, but whether it is from 
c}ian;[!^cs about the infrrior tihio-fibular joint, or from overgrowth of bone 
about tlio internal malleolus, the fact is that this operation may almost 
entirely fail. On the other hand, an osteotomy above the ankle-joint 
through both tibia and fibula (one incision only being needed) gives on the 
whole better results, and has the advantage of not involving the ankle- 
joint. If necessary a thin wedge of the tibia should be removed. The 
evei*sion of the foot must be complet^^ly overcome, slight backward dis- 
ent is of comi)aratively little impoi-tance, and it is probably never 
hile to operate for this alone. — .1. H. 




Fig. 129,— Dnpay- 

tren's splint applied 

to Pott's fracture. 
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that the foot may be driven against the internal malleolas 
and break that also. This injury is, however, very un- 
common, and we need only allude to it here together 
with other rare forms, such as a vertical fracture through 
the tibia caused by violent twisting of the foot. Careful 
examination will enable a satisfactory diagnosis to be made 
in most of these cases, and the treatment does not differ 
from that required in other forms of fracture above the 
ankle. 

D. Separation of the lower epiphysis of the tibia (see 
Plate LXVII, fig. i). — ^This is a rare accident, which can 
naturally only happen to young subjects. It has been 
several times observed during forcible rectification of bad 
cases of club-foot. Abnormal mobility and cartilaginous 
crepitus are the chief signs of its occurrence. 

The lower end of the tibia or fibula may alone be fractured 
by moderately severe indirect or direct violence, and the dia- 
gnosis may offer some difficulty. Pain on pressure or on ab- 
or adduction of the foot are perhaps the chief signs, and 
doubtful cases should be treated as though there were a 
fracture, after the method already described. 

The Foot 

The movements of the foot, as is well known, take place, 
so far as flexion and extension are concerned, mainly at the 
ankle ; as regards inversion and eversion, chiefly in the joints 
between the astragalus and the other bones. 

it is obvious that exaggeration of these motions may lead 
to dislocation in the respective joints. 

A. DItilocation at the ankle-joint (see Plate LXVIII). — 
As shown in the illustration, the foot may be dislocated 
either forwards or backwards ; its position is so characteristic 
that no difficulty can be experienced in making the diagnosis, 
and reduction may be effected by direct pressure on the tibia, 
together with bending of the foot in the direction in which 
the dislocation was produced. A coincident fracture of one 
or other malleolus is without much importance. A pure 
lateral dislocation without fracture is impossible. 

B. Subantrayalar dislocation may occur either in the 
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inward (JiroHum frcmi fi)rce<I inversion, or outward from 
vvomion of th<! foot. The tliiinnoHis amy offer eonsidprablt' 
dillicinlty. [n any doubtful canti an Htm^atlietlc should bo 
given, and the latter Bid, with full rclHXation of the muscles, 
iit nw«.»sa«ry in order to effect rtidiietion by appropriate tmc- 
tion and dij-ect pressure. 

C. Dimlwatwn of the astragalus alune. — ^This may occarin 
aeveral directions. The mechanism of its production iwcom- 
plicati'd, nnd not at present fully understood, 'i'he diiigjiosis 
ia fairly easy owinjf to tlio projection of the astragalus under 
thfl nldn and the approximation of the tibia to the other tarsal 
bones, t. p. it may articulatie directly with the os calcis. 
fiednction is difficult, and in itny case where other methodsi 
fail, both in dislocation of the astrRgahis and the subastra- 
galar form, the surj^on should operiite. It is noteworthy 
that aseptic incision, Ac, has given good results, although the 
astragalus may have had its vascular and ligamentous connec- 
lions seriously damaged.' 

h'rticlure i-f the antrngalus is extremely rarely an injury 
confined to this bone. 'I'hus, for instance, in severe cases of 
frncturc of the os calcis the astragalus may give way, especi- 
' AltliflUKh the diHtiiiclioii l>etneeii siibaatrngiiloid dUlocatiun and that 
of the nstnigalus itself is a clear on«, it Hometlines hnppena that tlie foot is 
diiplaced (generally inwards] fvom the astragalus, nliilst the latter bone is 
also pai-tially ilis|ilnved at its upper articulntiun. Of this mixed form there 
is a apcciincti in the London Ho^tpital Museum. There ia j'et another 
varietj, in vhieli with n subastrnguloid dislocation the neck or other part 
of the nslra^hiEiitiielf is fractured. Sir WillUui MocCorinac narrates a cms 
of this in a pnpor in • St, Thomas's Hospital Ke|.ortfi ' (see alio Pdlocls, ' Med.. 
Chir. Trans..' vol. iliii ; and Bruca, Soc. de Chir., i860). M. Broca collected 
serenty.ei.L^htuaxes of Him])1e Jislucittion of the osti'agalus anil eighty cnaesof 
compound diKliiciitiou. In tlie great majmitj' of these reduction was impog. 
aihle, and tlie aalnigulnn had to be excised. Out of elglity-sit oiwiutiona 
primary excision of the bone was performed fiFty-ninc times witb Kevent<>en 
deaths, secondnrj eiei»ion twenty -seven times without a death. Aecording to 
Sir William MiicCuniiac it is important to aim at ankylosis between the tibia 
and the us caliMs. lest tliv foot shunld be too weak. Tiiere is no doubt tlmt 
many caHesrecoi-ded as dislocation of the astragalushave really been examples 
of suhastnignloid dislocation. In cases of either, where, under thorough 
antesthesin and relaxation of the calf muscles by flexion of the knee, reduction 
still cannot be effected, the lendo Aobillis should be divided. The tibialis 
posticus may also be a serious obstacle to reduction, and may also requii-e 
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PLATE LXVIII. 

DISLOCATIONS AT THB ANKLB-JOINT. 

Figs. I and i a. — Backward displacement of the foot, tbi* pert/n^ul 
tendons being placed between the astragalus and the external malleolus, 
and the foot apparently shortened whilst the heel projects abnormslljr. 

Figs. 2 and 2 a. — Forward dislocation of the f(Kit, the ff /tit fwrt 
appearing to be lengthened whilst the heel dtteu not yrojeei to ib« 
normal extent. 
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ally at its nwk, and ]>arts of this lionc may bo dt-taclied or 
bent in by the Maint; force that leads to a dislocation at the 
ankle-joint. The diagnosis may offer considerable difficulty, 
the cliief points to be noticed bein^ alteration in the shape 
of the foot, abnormal projection at its dorsum, pain on pros- 
anrc over the neck and head of the bone, tilling up of the 
" sinus tarsi," limitation of movement, especially in dorsal 
flexion. Measurement with the callipers may also show 
differences on comparison with the sound foot. 

Fracfure nf the ui catcii: — One has to distinguish between 
frarture of the body of the bone and that of its processes, 
the latter including the projection of the heel and the susten- 
taculum tali. Fracture from compression of the bone (see Fig. 
130) results from a fall upon the foot, or from alighting 
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Fig. 130, — Cmii minuted fmcfure from com]iicsition of Llie ua culeis, 
produced aflificially. 

awkwardly when jumping. It has hence been chiefly met 
with amongst house painters, masons, mountain climbers, 
Ac. The 08 calcis is crushed between the ground and the 
astragalus, and be.'iides a longitudinal fracture there may be 
numerous other fissures in the bono, which may, indeed, be 
quite comminuted. In such severe cases the symptoms are 
characteristic. The os calcis is widened, flattened, and 
painful ; the malleoli, especially the inner one, are approxi- 
mated to the ground, and an appearance of flat-foot is given 
(see Pig. 131}. Mobility of the ankle-joint may bo unaffected ; 
on the other hand, the inversion and eversion movements are 
certain to be impaired. Sometimes the fracture occnrs i 
both feet. The diagnosis is more easy in old cases than i 
recent ones, on account of the formation of callus and secoi 
dary changes. Cases of it are much more common than was 
formerly thought, since they were readily mistaken for those 
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■if wvtTL" spniiiis. Tljeiitn^osis demjmiJ« i-nrvfiil usiiHiiiiii- 
tion, unil wo may note Htnoii^fsf, tUo wyjuptoiMfl wliicli iiw 
Mootiur or laU'r obaerviM] — 

1. lucrease of width of tliu hopi (np to i cin,), 

2. Piiliiip up of tho uormai hollows on citlicr siili. <if tin- 
l«iido Acliillix from oeditma. 

3. Atrophj- of tht> caJf itiiiwlBst. 

4. Marked impainmiut in wnlkiTij;; powtx-, 

5. PernislL'ut tpndeniess of thu foot, 

6. Abnormal contourj t'spei-ially dopression of llic nitillnoH. 
Tlifl {iro^riuHiB of tliia fracture i» not vnry favourable, evon 

if it be riJcogniaed early ; tlio function of tlit- foot may be 
pBrmttuontly damagoa, und this itt the more likely to occur 
since reuuut obsorvatious have shown that iiwiyhbouring bones 
{the astra^lus and malleoli) are not infretjnuntly implicated 
at till! Slum- time. In the treatment, when it is possible, the 
fragments should be got into jrosition and fixed there for a 
lonjf period in order to avoid flat-foot supervening. In the 
early stages it is liiingerons to omploy much comproasion for 
fear of fat embolism ; at a ]al«r stage conipreHsion luid 
massage with passive inotioi, Ae., sbyulJ be thoroughly em- 
ployed, 

*'>o- "31- Fia. T32. 




l^'iy- 131 -— Ciuiiuiimilcd fiactiiie uf tlif liift ob calois tosiilliiii; 

fl'OIll » fi.ll oti tlic flHlt. 

Kifj. 13J, — Fiiutiiie (if the os ualcis wUli ii|iwai*J displiu'edioiit 
of the licel fia«.iieut. The i>kel.;li wiut imiJe four weeks .iftir the 
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The projecting part of the 08 calcis forming the heel may 
bo detached by a sudden pull of the calf muscles, may be 
broken off by direct violence, or as part of a complicated 
fracture of the whole bone. The fragment will be drawn 
upwards by the calf musclts. It may be replaced when the 
knee is fully bent, and should be fixed in position with the 
aid of steel needles. The limb is then put up with the knee 
flexed and the foot hyper-extended. Under certain circum- 
stances it might even be advisable to divide the tendo 
Achillis obliquely, and suture it again so as to elongate the 
tendon and enable the fragment of bone to be secured to 
the rest of the os calcis. 

Fracture of the suatentacnlum tali. — By this is meant a 
breaking off of the process of bone on the inner side of the 
OS calcis, which helps to support the astragalus and is 
grooved by the flexor longus hallucis. If it is fractured we 
find marked pain on pressure, the astragalus is depressed 
downwards and inwards, the foot is in a position of valgus, 
and the movements of ab- and adduction of the foot are 
much impaired. In old cases we find bony thickening below 
the internal malleolus — due, as has been proved by dissection, 
to the detjiched fragment uniting with the astragalus. 

Isolated fracture of the sustentaculum is rare. It may 
occur during a slip in descending a stair, in a fall from a horse, 
or in jumping. More commonly it happens as a complica- 
tion of fracture of the internal malleolus, or of the rest of 
the OS calcis. 

Isolated fractures of the remaining tarsal bones are ex- 
tremely uncommon. Those of the metatarsus and phalanges 
have no great practical importance, and are easy both to 
diagnose and treat. 

Difilocdtions of the Foot. 

The distal row of tarsal bones are but rarely dislocated, 
but one or other may be partially or completely displaced. 
This condition may be recognised by careful palpation 
after the swelling of the foot has gone down under the in- 
fluence of massage, &c. Reduction may be very difficult, 
nnd an operation either to replace and fix with suture the 
displaced bone, or to excise it, may be indicated. 
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Dislocation of tho inetataraal btmos ot'curs particularly in 'I 
the form of tin upward displacement of all or nearly all tliefl 
mt^tatarsaU at their tarsal articulation.' There is, of course,.fl 
abiiomial hony pn>joction on the doranm with holiowijig otm 
thd plantar surface. Reduction is difficult, and in old casefti 
can only be effected by operation. M 

DlKlocfiliun iif Ihp. pkal'tiLijen, analogous to those of t.haj 
fingers, is occasionally met with, duo to forced hyper-exteniiij 
sion. The diagnosis is easy, and reduction is effected in tbe9 
same manner a» in the case of the fingers. I 

1 An intoreatiiig eiample of tliix dlsli>calian, tlmt of all tlie nielataml I 
boncB upwurdt itnd outreui'dB at their boaeB, was utidor iiij oWewutlon tini'l 
yean a^i). Tlie patient, b laitii agKd twenlj-three, hod fallen vith hit- J 
hon-e. the wHiulit of the latter mming larRoly on the right foot. Thwftl 
WM sach eiceaaive nwalling of the irliole foot for a ciinslderable time thkfe I 
the diilocatinn was not detected. When this BtrelHiig had gone down »ai 1 
I IRW the foot at the end of two monlhe, the following condition n'lU 
present ; 

I. The ititernul riineiforin bone projet-ted iitrongly down iviird» and in- 
wards when compared with the first metstoi'wil. 

1. There was a ridge along the whole doramn uf the font corres(iondiug; I 
to the tamo-nietatai-sil joint, and the foot was broader iit its centre than on * 
the other Bide. 

3. The second metatarsal waa abnormally mobile at itx proiimal end (it 
will be remembered that it ie fixed rigidly between the three cuneiformti). 

4. The base of the fifth metatai'sal bone was displaced uiitwai'ds, and half 
an inch nearer the eiternal mallcotua than (in tlie oilier side. The foot was 
not greatly deformed, and the man was beginning to walk fnirl}' well, but 
at the same time some impairijient would probably always pei-Bist. Tho 
condition did not seem quite to juBtify an operation, without which any 
attempt at rednclion would he qnite uselesR. Reinembering how firmly the 
second metiitni'sal ix fixed in its |)lace. probably with greater security than 
any other long hone in the body, a true dislocation of it with the other 
inetiitai'sal bones such at, has juKt been instanced, might seem incredible. — 
J. H. 



/'^V 



INDEX. 



Astragalus, fracture of . 
Axillary vessels, injury to, in re 

duction of dislocation . 
Base of skull, fractures of 

», »ym 

ptoms of 
Callus, excessive, simulating 
tumour . 
„ formation 
Clavicle, fractures of 

„ „ treatment of 

CoUes's fracture of radius 
Compression of brain 
„ fractures 

Concussion of brain 
Delayed union 
Delirium tremens 
Depressed fracture of skull 
Dislocation of astragalus 
of clavicle . 
of foot 
of metatarsus 
of shoulder . 

diagnosis 
recurring 
treatment 
„ unreduced 
of vertebrte . 
subastragalar 
Dislocations 
Dupuytren's fracture 
Elbow, dislocations of 

„ sprain in young children, 
pathology of . 
Elbow-joitit, injuries to . 



»f 



»t 



i> 



i» 



»> 



t» 



»» 



f* 



>» 



>f 



»» 



» 



>» 



PAGE 
15G 

Gt) 
27 

29 

54 
10 
51 
52 
97 
31 
5 
31 
13 
15 
25 

156 
5G 

159 

160 
58 
62 
65 
63 
65 
47 

155 
22 

152 
88 

92 
86 



*> 



»» 



»* 



«» 



PAOB 
Epiphysis, liead of femur, separa- 
tion of . . 123 
lower, of femur, separa- 
tion of . . 133 
lower, of radius, separa- 
tion of . . 103 
lowjer, of tibia, separa- 
tion of . . 155 
upper, of humerus, 
separation of . 73 
Facial bones, fractures of . 34 
False joint after fracture . 14 
Fut embolism . . .11 
Faulty union . . 14, 21 
Femur, head of, fractures . 121 
„ lower end, fractures of . 131 
Forearm bones, fracture of . 92 
General symptoms of fractures . 6 
„ treatment of fractures . 18 
Greenstick fractures . . 3 
Hernia cerebri . . .26 
Hip, dislocations of . .114 
Humeral shaft, fractures of . 77 
Humerus, fractures of lower end 
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fracture of neck . 69 

tuberosities, fracture of 69 
Hyoid bone, fractures of 39 

Ilium, fractures of . .111 

Jaw, lower, dislocation of . 37 

„ fractures of 35 

Knee, dislocations of . 187 

Knee-joint, injuries to . 134, 143 
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